Electrical  World 


VoL.  LII. 


The  consolidation  of  Electrical  World  and  Engineer  and  American  ELEcrtiaAN. 


NEW  YORK,  SATURDAY,  DECEMBER  19,  1908. 


No.  25. 


PUBLISHED  WEEKLY  BY  THE 

McGraw  Publishing  Company 

•  Jaues  H.  McGraw,  President. 

J.  M.  Wakeuan,  ist  Vice-President.  A.  E.  Clifford,  ad  Vice-President. 

Curtis  E.  Whittlesey,  Secretary  and  Treasurer. 

239  West  Thirty-ninth  Street,  New  York. 

Telephone  Call;  4700  Bryant.  Cable  Address:  Electrical,  New  York. 

Edited  by  T.  C.  Martin  and  W.  D.  Weaver. 

Chicago  Office . .590  Old  Colony  Building 

Cleveland  Office . 1015  Schofield  Building 

Philadelphia  Office . Real  Estate  Trust  Building 

European  Office.  ..  .Hastings  House,  Norfolk  St.,  Strand,  London,  Eng. 

TERMS  OF  SUBSCRIPTION: 

United  States,  Cuba  and  Mexico . per  year,  $3.00 

Dominion  of  Canada .  **  “  4.50 

Other  Foreign  Countries  within  the  Postal  Union . “  “  0.00 

25  shillings.  25  marks.  31  francs. 

Foreign  subscriptions  may  be  sent  to  our  European  office. 

Requests  for  changes  of  address  should  be  made  one  week  in  advance, 
giving  old  as  well  as  new  address.  No  copies  of  issues  prior  to  January, 
1907,  are  kept  on  sale,  except  in  bound  volumes.  Subscription  orders 
bein^  renewable  at  the  end  of  the  month  indicated  on  the  wrapper,  the 
sending  of  remittances  on  or  before  that  date  will  be  much  appreciated 
by  the  publishers. 

IMPORTANT  NOTICE  TO  SUBSCRIBERS 

The  McGRAW  PUBLISHING  COMPANY  will  appreciate  Infor¬ 
mation  as  to  the  wheheabouts  of  Harry  A.  Shields,  a  former  sub¬ 
scription  agent.  Any  subscriber  on  whom  he  calls  will  confer  a 
favor  by  telegraphing  to  us  immediately  at  our  expense.  Mr. 
Shields  has  been  working  recently  In  Pennsylvania,  New  Jersey, 
Maryland  and  Washington,  D.  C.  He  Is  no  longer  authorized 
to  take  subscriptions  or  collect  for  them. 

Copyright,  1908,  by  McGraw  Publishing  Company. 

Entered  as  second-class  matter  at  the  post  office  at  New  York,  N.  Y. 

The  circulation  of  Electrical  World  for  igo8  to  date  has 
been  882,300.  Of  this  issue  15,500  copies  are  printed. 

NEW  YORK,  SATURDAY,  DECEMBER  19,  1908. 

CONTENTS. 

Editorial  .  1329 

New  York  Commission  Upholds  Ten-Cent  Fare .  1332 

Investigation  of  New  York  City  Central  Station  Companies .  1332 

Gasoline  Car  for  New  York  City .  1333 

Moonlight  Tables  for  1909 .  1333 

Hartford  Street-Lighting  Situation .  1333 

Motor  Starter  Patent  Suit .  1334 

New  Electrical  Enaineering  Societies .  1334 

Operation  of  the  New  Haven  Electrical  Equipment .  1334 

Tne  Gas  Engine  in  the  Small  Central  Station .  1336 

Physics  and  Physiology  in  Illuminating  Engineering .  1336 

Electrical  Engineering  at  Massachusetts  Institute  of  Technology....  1337 

Meeting  of  the  Pittsburg  A.  I.  E.  E.  Section .  1337 

Meeting  of  Ithaca  A.  L  E.  E.  Section .  1337 

Current  News  and  Notes .  1338 

Power  Plant  and  Heating  System  at  U.  S.  Naval  Hospital,  New 

Fort  Lyon,  Col.  By  A.  P.  Ball .  1339 

Producer  Gas  Plant  at  Fairmont,  Minn .  1340 

Magnetizing  and  Potential  Coefficients  of  Polyphase  Windings.  By 

R.  E.  Hellmund . . ._ . ^ .  1342 

Errors  in  Some  Methods  for  Calculating  Alternating-Current  Trans¬ 
mission  Lines.  By  L.  W.  Rosenthal .  1343 

The  Luminous  Efficiency  of  Metal  Filament  Lamps.  By  W.  W. 

Coblentz  .  1345 

Electric  Welding.  By  A.  E.  Buchenberg .  1346 

Taxation  of  Water  Power  in  One  State  that  Is  Developed  in  Another 

State.  By  Alton  D.  Adams .  1347 

Cemmonwealtn  Edison  Improvements- .  1348 

Single  Fuel  Burning  at  Salem,  Mass .  1348 

Setback  for  Municipal  Light  Scheme  in  Mobile .  1349 

Advantage  of  Corporation  Publicity .  1349 

Side  Lights  on  Central  Station  “New-Business”  Work.  By  H.  H. 

MaePherson  .  1349 

A  Handy  Central  Station  Chart.  By  W.  F.  Kimball....' .  1350 

Arches  in  Michiran  Cities .  135a 

Industrial  and  Commercial  News .  1365 

Moonlight  Tables  for  1909 . Supplement 


The  Moonlight  Schedule. 

We  lay  before  pur  central-station  readers,  as  usual  at  this 
season  of  the  year,  the  Moonlight  Schedules  which  have  been 
prepared  by  Mr.  Henry  W.  Frund  for  1909.  Their  value  and 
usefulness  have  now  been  attested  by  21  years  of  service,  as 
well  as  by  the  inquiries  we  receive  for  them  and  by  their  adop¬ 
tion  by  the  National  Electric  Light  Association.  A  few  points  of 
explanation  will  be  found  elsewhere  in  our  pages.  For  the 
convenience  of  our  readers  in  the  execution  of  their  contracts 
where  schedules  are  involved,  the  tables  are  issued  as  a  Supple¬ 
ment,  which  should  be  found  with  each  copy  of  the  Electrical 
World. 

More  Regulation. 

Last  week  in  the  United  States  Senate,  Mr.  Dolliver  intro¬ 
duced  a  bill  placing  telegraph  and  telephone  companies  engaged 
in  interstate  business  uqder  the  provisions  of  the  Interstate 
Commerce  Commission  “for  the  purpose  of  better  protecting 
the  people  against  unreasonable  rates  and  charges.”  This  is 
understood  to  be  an  Administration  measure,  and  it  will  be 
remembered  that  Senator  Dolliver  was  a  favorite  with  Presi¬ 
dent  Roosevelt  as  a  running  mate  for  Judge  Taft,  but  some¬ 
how  was  not  supported  by  his  fellow  lowans.  Whether  under 
the  rather  strained  relations  between  the  President  and  Con¬ 
gress,  over  the  recent  message  and  the  reference  to  secret  service, 
such  a  bill  will  have  much  chance  of  enaction  seems  doubtful, 
but  it  is  certainly  another  sign  of  the  irresistible  tendency  to 
establish  vigilant  control  over  the  great  corporations  in  all 
fields.  We  do  not  know  of  much  real  reason  or  demand  for 
relief  just  now.  Neither  the  telegraph  nor  the  telephone  com¬ 
panies  are  making  much  money,  but  they  are  to  be  watched 
so  that  they  shall  not  be  swamped  with  profits  in  the  future. 

Among  the  States  the  same  drift  continues.  The  tentative 
scheme  for  Connecticut  has  just  been  issued  by  the  Commis¬ 
sion  on  the  subject,  and  is  under  criticism  and  comment  before 
the  final  report  and  bill  are  to  be  drafted  for  the  General 
Assembly.  This  scheme  goes  further  than  the  New  York  law 
in  subjecting  telephone  companies  to  jurisdiction;  but  seems  to 
ignore  the  telegraph,  which  cuts  little  figure  in  the  State  as  to 
any  local  incorporation.  Another  new  feature  is  the  subjecting 
of  dams  and  reservoirs  to  mandatory  supervision.  Local  in¬ 
spectors  of  gas  and  electric  meters  are  also  provided  for,  and, 
of  course,  full  powers  are  taken  on  as  to  settling  complaints, 
fixing  rates,  ordering  service,  etc. 

In  Vermont,  it  may  be  noted,  legislation  has  been  pending  in 
the  House  of  Representatives  as  to  State  control  of  public 
service  corporations.  The  Vermont  Electrical  Association  has 
done  some  active  work  in  general  support  of  a  bill  which  fol¬ 
lows  pretty  closely  the  lines  of  the  Wisconsin  law;  while  the 
Administration  had  a  bill  presented  following  analogous  lines 
advocated  during  the  political  campaign.  It  appears,  however, 
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that  the  independent  telephone  companies,  which  still  balk  at 
connection  and  interchange  with  other  systems,  did  not  “come 
into  camp”  with  their  electrical  colleagues  in  the  other  branches. 
It  now  looks  as  though  the  committee  will  have  to  report  the 
bill  unfavorably,  which  would  probably  kill  it  in  the  House.  It 
stands  to  reason  that  a  measure  is  deprived  of  its  chances  of 
possible  adoption  when  those  most  affected  by  its  terms  cannot 
themselves  agree  on  essentials. 


Tungsten  Arches  in  Small  Towns. 

The  quantity  of  light  obtainable  from  series  tungsten  street 
lamps  at  a  reasonable  expense  bids  fair  to  revolutionize  the 
lighting  of  the  business  districts  of  small  towns  if  the  example 
being  set  by  small  and  large  towns  in  Michigan  is  followed. 
Heretofore  the  most  that  has  been  attempted  in  the  special 
lighting  of  the  main  business  streets  of  small  towns  has  been 
the  stringing  of  festoons  of  small  lamps  of  4  cp  or  8  cp  between 
the  regular  poles  along  each  curb  or  across  the  street.  An¬ 
other  plan  has  been  the  erection  of  metal  arches  across  the 
street,  these  arches  carrying  lamps.  The  plan  used  in  the 
Michigan  towns  is  both  low  in  first  cost,  very  effective  at  night 
and  unobtrusive  in  the  daytime.  This  consists  in  stretching 
a  span  wire  from  building  to  building,  and  suspending  from  this 
span  wire  series  tungsten  lamps  operated  from  a  constant- 
potential  circuit.  The  lamps  are  hung  at  such  distances  as  to 
form  an  apparent  arch  at  night,  and  the  street  when  lighted 
has  the  appearance  of  having  a  canopy,  or  roof,  over  it,  with 
the  lamps  on  this  canopy.  The  illumination  produced  is  both 
decorative  and  useful,  because  there  is  enough  light  to  facilitate 
street  traffic  and  attract  people  to  the  downtown  streets,  while 
the  units  are  small  enough  and  sufficiently  distributed  to  obviate 
annoying  glare. 

Design  of  Car  Illumination. 

In  view  of  the  many  perplexing  problems  that  the  Association 
of  Car  Lighting  Engineers  had  to  take  up  at  its  recent  conven¬ 
tion  in  connection  with  the  electric  lighting  of  steam  railroad 
trains,  it  is  perhaps  not  surprising  that  only  a  small  part  of 
the  time  was  given  to  consideration  of  car  lighting  design,  or, 
in  other  words,  to  the  illuminating  engineering  of  car  lighting. 
Electric  lighting  of  cars  has  been  notably  atrocious  in  most 
cases  in  the  past,  being  both  uncomfortable  for  the  passengers 
and  inefficient.  The  discomfort  has  been  caused  by  the  use  of 
bare  lamps  which  could  not  be  avoided  by  the  eyes  of  the 
passengers,  and  the  inefficiency  has  usually  been  due  to  the 
absence  of  reflectors,  faulty  placing  of  lamps,  or  the  improper 
design  of  fixtures  where  reflectors  were  employed.  The  prob¬ 
lem  of  illuminating  a  car  is  somewhat  similar  to  that  of  any 
long,  narrow  room  where  a  fairly  even  distribution  of  light  is 
desired.  Usually  it  is  only  feasible  to  place  lamps  in  the  ordi¬ 
nary  day  coach  along  the  center  of  the  deck  where  the  gas 
and  oil  lamps  have  been  placed  for  years,  or  over  each  row  of 
seats.  Either  plan  will  give  good  results  if  the  lamps  are 

spaced  at  sufficiently  frequent  intervals,  and  if  the  proper  re¬ 

flecting  and  diffusing  glassware  is  used.  In  general,  it  is  de¬ 
sirable  to  have  one  lamp  over  every  other  seat  and  no  greater 

linear  distance  between  lamps  than  this  in  the  case  of  center 

deck  lighting.  With  lamps  over  the  seats,  concentrating  re¬ 
flectors  should  be  used,  and  for  the  comfort  of  the  passengers, 
as  well  as  for  purposes  of  reflection,  these  should  be  deep 
enough  to  cover  the  lamp.  If  lamps  are  in  the  center,  reflectors 


giving  an  even  distribution  of  light  over  an  area  within  45  deg. 
from  the  vertical  should  be  used.  If  other  than  deep,  concen¬ 
trating  reflectors  are  used  over  the  seats,  too  much  light  will 
be  wasted  on  the  dark  sides  of  the  car.  There  is  probably  no 
general  class  of  work  where  the  selection  of  the  proper  re¬ 
flector  is  more  necessary  to  efficient  results  than  in  car  lighting, 
for  the  reason  that  the  finish  of  cars  is  usually  so  dark.  With¬ 
out  reflectors  there  is,  therefore,  an  excessive  loss  of  light  by 
absorption.  It  is  also  possible,  even  with  reflectors,  to  lose 
considerable  light  by  absorption  on  the  sides  of  the  car  if  they 
arc  not  of  a  design  which  confines  the  greater  part  of  the  flux 
of  light  to  the  plane  it  is  desired  to  illuminate,  for  reading 
purposes. 


Work  of  the  Recent  International  Electrical 
Conferences  in  London. 

In  October  last,  two  official  international  electrical  conferences 
were  held  in  London,  the  actions  of  which  are  of  considerable 
interest  both  to  physicists  and  to  electrical  engineers.  It  will 
be  remembered  that  when  the  International  Electrical  Congress 
of  St.  Louis  convened  in  1904,  two  resolutions  were  adopted 
by  the  chamber  of  government  delegates — namely,  first  that  in 
view  of  certain  outstanding  differences  between  the  legalized 
electric  units  in  different  countries,  an  international  commission 
should  be  appointed  by  the  various  governments  to  bring  the 
electric  units  into  conformity ;  and,  second,  that  by  the  co-opera¬ 
tion  of  the  technical  societies  of  the  world,  a  representative 
international  commission  should  be  appointed  to  consider  the 
standardization  of  nomenclature  and  ratings  of  electrical  ma¬ 
chinery  and  apparatus.  The  first  commission  was  to  be  essen¬ 
tially  a  governmental  representation  from  the  various  physical 
laboratories,  for  the  purpose  of  establishing  the  same  standards 
of  the  ohm,  volt  and  ampere  in  all  parts  of  the  world,  and  to 
deal  with  other  questions  requiring  governmental  action.  The 
second  commission  was  to  be  essentially  a  representation  from 
the  various  national  engineering  societies,  for  the  purpose  of 
bringing  about  an  international  conformity  of  ratings  and 
standards  of  electrical  machinery.  The  considerations  before 
the  first  commission  were  to  be  units  and  their  legalized  con¬ 
crete  representation.  The  considerations  before  the  second 
commission  were  to  be  the  properties  and  classification  of 
machines.  The  commissions,  as  above  recommended,  were 
called  into  existence.  A  number  of  countries  appointed  local 
national  committees  in  connection  with  the  engineering  com¬ 
mission;  while  the  principal  countries  also  took  cognizance  of 
the  physical  commission,  through  the  officials  of  their  various 
national  physical  laboratories. 


The  first  convention  of  the  engineering  commission  took  place 
in  London  in  1906,  for  organization.  Recently — in  October  last 
— a  convention  was  called  in  London  of  both  commissions,  ex¬ 
cept  that  the  engineering  commission  held  only  what  was  called 
a  council  meeting,  as  distinguished  from  a  full  convention.  It 
was  an  unfortunate  selection  as  to  dates.  The  two  conventions 
would  better  have  been  held  at  distinctly  different  times,  if 
only  because  one  is  properly  a  convention  of  physicists  from 
national  laboratories,  while  the  other  is  properly  a  convention 
of  engineers.  Nevertheless,  many  countries  appointed  eminent 
physicists  to  both  commissions,  and,  in  most  cases,  the  same 
delegates  appeared  at  both  meetings,  partly  to  avoid  the  com¬ 
plication  and  expense  of  separate  national  delegations.  It  ap- 
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pears,  however,  that  the  American  Institute  of  Electrical  En¬ 
gineers  was  not  represented  at  the  engineering  meeting  by 
official  delegates.  Another  point  that  may  be  noted  in  this 
connection  is  that  each  country  had  been  requested  to  appoint 
a  sub-committee  to  formulate  the  work  to  be  brought  before 
the  meeting,  but  when  the  British  sub-committee  some  months 
later  had  issued  its  report  in  pamphlet  form,  the  American  sub¬ 
committee  had  not  yet  been  named.  As  the  organization  of 
the  two  commissions  as  a  substitute  for  the  former  Chamber 
of  Delegates  of  international  electrical  congresses  was  the  re¬ 
sult  of  an  American  proposition,  it  is  unfortunate  that  this 
country,  so  far  as  relates  to  the  electrical  engineering  com¬ 
mission,  has  thus  far  neglected  its  opportunity  to  be  a  factor  in 
the  work  of  that  body,  which  only  meets  at  intervals  of  two 
years.  The  result  of  thus  mingling  the  affairs  of  the  two 
commissions  was  an  impairment  of  efficiency  in  both,  but  par¬ 
ticularly  in  the  engineering  commission.  Nevertheless,  advance 
has  been  made  in  the  work  of  both  commissions.  The  goals 
of  uniformity  in  the  various  national  standards  of  resistance, 
voltage  and  current  on  the  one  hand,  and  the  goal  of  uniform 
machinery  ratings,  so  that  machinery  shall  be  classified,  tested, 
and  rated  alike  in  different  countries,  are  nearer  and  clearer 
to  view  by  reason  of  these  two  conferences,  than  before,  in 
spite  of  some  confusion  and  inco-ordination.  We  may  well  hope 
that  each  succeeding  conference  will  develop  greater  effective¬ 
ness  and  better  mutual  understanding  of  local  conditions. 


As  regards  the  convention  on  units,  which  was  held  first, 
the  convention  indorsed  the  C.  G.  S.  system  of  units,  and 
defined  two  concrete  methods  of  establishing  the  fundamental 
standards — namely,  (i)  the  ohm,  by  a  certain  laboratory  process 
of  producing  a  mercury  ohm  virtually  106.3  cm.  long  and  l  sq. 
mm  in  cross-section  at  o  deg.  C. ;  and  (2)  the  ampere,  by  a 
certain  laboratory  process  of  depositing  silver  in  a  silver  volt- 
ammeter.  This  finally  makes  the  standard  volt  a  secondary 
standard,  dependent  on  the  ohm  and  ampere,  a  matter  over 
which  there  has  long  been  a  difference  of  opinion.  There  was 
much  active  discussion  over  the  length  of  the  mercury  column 
for  the  standard  ohm,  the  length  106.300  cm  being  finally  voted. 
Some  criticism  has  attached  to  the  seemingly  elaborate  addi¬ 
tion  of  the  two  zeros,  and  the  conference  has  been  alluded  to 
jocosely  as  the  “conference  of  the  two  zeros.”  However,  there 
can  be  no  doubt  that  the  various  national  laboratories  will  un¬ 
derstand  each  other  the  better  for  the  conference,  and  that, 
in  future,  the  standards  of  the  ohm,  volt  and  ampere  kept  on 
delivery  at  the  national  physical  laboratories,  will  thereby  be 
the  more  nearly  in  unison.  From  an  engineering  standpoint, 
this  international  agreement  on  units  is  much  more  important 
than  a  very  high  degree  of  precision  in  some  country  or  coun¬ 
tries,  together  with  appreciable  variations  between  the  Reichsan- 
stalt,  Paris,  Kew  and  Washington  volts,  ohms  and  amperes. 


In  considering  the  engineering  commission — or  “International 
Electrotechnical  Commission” — the  first  act,  after  the  address 
of  welcome,  was  the  election  of  Prof.  Elihu  Thomson  as  the 
president,  to  succeed  Lord  Kelvin.  The  late  Mascart  would 
have  succeeded  Lord  Kelvin  if  he  had  lived.  The  election  of 
Professor  Thomson  will  be  a  matter  for  general  congratula¬ 
tion.!  Several  minor  amendments  were  adopted  in  the  rules  of 
the  commission,  which  are  practically  its  by-laws.  Certain  reso¬ 
lutions' were  adopted  as  to  nomenclature  of  electrical  machinery 


and  apparatus.  It  is  evident  that  in  order  to  arrive  at  inter¬ 
national  rules  governing  the  classification,  rating  and  testing 
of  machinery,  the  terms  used  must  be  defined  and  understood, 
so  that  an  international  classification  of  terms  and  their  defini¬ 
tions  is  called  for.  At  the  same  time,  we  think  that  the  less 
of  this  international  glossary  the  better,  for  the  sake  of  sim¬ 
plicity.  The  number  of  terms  standardized  should  be  made  as 
small  as  the  main  purpose  of  the  committee  will  permit.  Other¬ 
wise,  the  efforts  of  the  commission  are  likely  to  be  deflected 
from  the  main  purpose  of  classifying  machines  to  the  minor 
and  incidental  purpose  of  classifying  words.  The  French  pro¬ 
posal  of  an  international  candle  as  an  effective  compromise 
between  the  luminous  intensity  standards  of  England,  France, 
Italy,  the  United  States  and  other  countries  was  considered,  but 
was  not  acted  upon.  This  inaction  will  be  regretted  by  workers 
in  the  United  States,  at  least.  If  the  international  candle  could 
have  been  adopted,  it  would  have  simplified  technical  literature 
and  comparative  photometry  to  a  great  degree.  It  is  much  to 
be  regretted  that  a  strong  American  delegation  was  not  present 
to  advocate  the  adoption  of  standardized  incandescent  lamps 
for  concrete  candle-power  standards,  which  matter  it  was 
hoped  would  be  brought  before  the  commission  for  action. 
However,  we  may  hope  that  action  has  been  only  deferred  to 
become  more  effective  when  taken. 


A  very  ithportant  resolution  was  carried  in  regard  to  the 
metric  system.  It  was  agreed  that  when  the  commission  has 
to  make  use  of  measurements,  the  metric  or  C.  G.  S.  system 
shall  be  used;  but  that  for  the  needs  of  countries  not  using  the 
metric  system,  the  local  national  committees  shall  have  the 
right  to  add,  in  parentheses,  the  local  equivalent  values.  This 
metric  system  action  is  the  first  piece  of  truly  constructive  work 
done  by  the  commission,  and  if  all  the  rest  of  its  work  were 
omitted,  this  action  alone  would  justify  the  labor  and  expense  of 
organizing  the  commission.  It  is  only  through  the  medium 
of  the  metric  system  that  international  electrotechnical  unifica¬ 
tion  progress  can  be  hoped  for,  and  we  heartily  congratulate 
the  conference  on  the  recognition  and  establishment  of  this 
principle.  Finally,  the  German  delegates  stated  that  if  it  was 
thought  desirable  to  convene  the  full  commission  in  1910,  the 
German  committee  would  be  glad  if  Berlin  should  be  selected 
as  the  place  of  meeting.  The  general  good-will  manifested  at 
the  commission  augurs  well  for  the  future  success  of  the  move¬ 
ment  for  which  the  commission  has  been  appointed.  There  can 
be  no  doubt  that  an  electrical  machine,  or  piece  of  apparatus, 
ought  to  have  one  and  the  same  rating  and  classification  all 
over  the  world,  its  properties  depending  on  physical  laws  that 
are  alike  in  every  country.  It  only  needs  good-will  and  mutual 
understanding  to  arrive  at  a  uniform  system  of  testing,  rating 
and  classifying  machines,  irrespective  of  the  latitude  and  longi¬ 
tude  of  the  places  where  they  are  made  or  used.  In  fact,  al¬ 
ready,  the  differences  between  national  usage  in  these  respects 
are  small  by  comparison  with  the  agreements.  It  is  most 
sincerely  to  be  hoped  that  in  the  future  work  of  the  commission 
our  country  will  become  a  factor,  both  with  respect  to  proposi¬ 
tions  to  be  presented  for  action,  and  the  appointment  of  a  care¬ 
fully-selected  official  delegation  to  represent  the  American  elec¬ 
trical  engineering  profession  and  industry.  *  To  this  and  similar 
higher  professional  work,  the  American  Institute  of  Electrical 
Engineers  might  well  sacrifice  some  of  its  university  exten¬ 
sion  activity. 
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New  York  Commission  Upholds  the  Ten- 
Cent  Fare. 

The  Public  Service  Commission  of  the  First  District  of  New 
York  on  Dec.  12  dismissed  the  complaint  of  the  Flushing  Asso¬ 
ciation  against  the  Brooklyn  Heights  Railroad  in  regard  to 
the  exaction  of  a  lo-cent  fare  between  Park  Row,  New  York, 
and  Flushing.  The  opinion  was  written  by  Commissioner 
Bassett  and  says  that  the  lO-cent  fare  is  neither  illegal  nor 
unreasonable. 

The  complainant  alleged  that  the  company  charged  a  second 
fare  of  five  cents  to  passengers  traveling  in  each  direction  be¬ 
tween  Ridgewood  and  Flushing,  and  maintained  that  such  extra 
charge  is  illegal  and  in  violation  of  the  terms  of  the  company’s 
charter.  In  its  answer,  the  company  denied  the  allegation  of 
illegality  and  maintained  that  its  franchises  expressly  authorize 
a  fare  of  at  least  10  cents,  that  such  fare  is  reasonable  and  that 
a  reduction  would  involve  such  a  loss  as  to  be  confiscatory. 

The  opinion  of  the  commission  says :  “The  fact  that  one  may 
ride  20  miles  for  a  single  fare  results  from  the  elaborate  system 
of  transfers,  some  of  which  are  made  mandatory  by  the  rail¬ 
road  law  and  some  a  voluntary  arrangement  between  distinct 
though  affiliated  companies  of  the  Brookl}m  Rapid  Transit 
system.  The  fact  that  combinations  of  these  compulsory  and 
voluntary  transfers  make  possible  a  ride  of  20  miles  for  five 
cents,  does  not  in  itself  constitute  a  sufficient  legal  reason  why 
the  Flushing-Ridgewood  line  should  be  operated  to  its  terminus 
for  five  cents.  The  evidence  shows  that  the  Long  Island  Rail¬ 
road  station  is  within  a  stone’s  throw  from  the  terminus  of 
the  defendant’s  line  at  Flushing  and  that  in  the  morning  rush 
hours  the  steam  railroad  platform  is  covered  with  people  wait¬ 
ing  to  go  to  Manhattan  by  the  steam  trains  at  20  cents  fare, 
while  the  defendant’s  trolley  cars  start  out  from  the  same  point 
not  more  than  one-half  filled.  It  is  therefore  apparent  that  one 
reason  why  people  do  not  travel  more  on  the  defendant’s  cars 
is  because  of  the  long  time  consumed  in  proceeding  the  12 
miles  to  the  Brooklyn  Bridge.  There  is  no  reason  to  believe 
that  a  reduction  of  fare  would  cause  such  an  increase  of  busi¬ 
ness  as  would  wipe  out  the  deficit.’’ 


Investigation  of  New  York  City  Central- 
Station  Companies. 

A  final  hearing  took  place  before  the  New  York  Public  Serv¬ 
ice  Commission,  First  District,  on  Dec.  3  in  relation  to  proposed 
order  No.  823.  relating  to  the  publication  of  rates  and  devia¬ 
tion  therefrom. 

Mr.  Charles  F.  Mathewson,  New  York  &  Queens  Electric 
Light  &  Power  Company,  said  that  counsel  for  the  companies 
had  had  interviews  with  the  operating  officials  and  prepared 
amendments  which  they  would  like  to  suggest.  He  said  that  if 
the  companies  and  the  commission  were  unable  to  reach  a  form 
of  order  which  the  companies  thought  just,  they  retained  the 
right  to  object  to  the  order  on  the  ground  of  jurisdiction  or  any 
other  ground,  but  hoped  that  it  would  not  be  necessary  to  follow 
such  a  course. 

He  presented  a  list  of  suggestions,  and  in  discussing  then 
said  he  did  not  know  of  any  public  service  corporation,  railroad 
or  other,  which  was  obliged  to  file  at  any  time  more  than  the 
schedule  of  rates.  In  deference  to  the  suggestion  of  the  com¬ 
mission,  the  electrical  corporations,  however,  were  willing  to 
post  for  the  convenience  of  prospective  consumers  not  only 
copies  of  the  schedule  of  rates,  but  of  every  contract  blank  and 
rider,  so  that  a  selection  might  be  made.  Mr.  Mathewson  did 
not  know  of  any  public  service  corporation  law  in  any  State  re¬ 
quiring  so  much  as  that,  and  certainly  there  was  no  provision 
anywhere  requiring  the  filing  of  non-essential  provisions,  like  an 
agreement  to  read  a  meter  on  a  certain  date.  The  number  of 
services  installed  for  a  consumer  protected  the  company  fully 
as  much  as  the  customer. 


Mr.  Mathewson  believed  that  the  changes  suggested  by  the 
companies  would  meet  all  requirements.  If  it  should  be  found 
in  the  future  that  the  requirements  of  the  commission  were  not 
met,  that  situation  miglff’lje  taken  up  and  a  further  order  issued. 
The  companies  asked  the  commission,  however,  to  see  if  the 
changes  suggested  by  them  did  not  effect  the  result  required. 
Among  other  changes  desired  by  the  companies  was  the  omis¬ 
sion  of  the  section  providing  that  each  corporation  should  pro¬ 
vide  and  maintain  a  sufficient  supply  of  the  current  schedules 
and  supplements  at  every  office  to  meet  promptly  any  reasonable 
demand  therefor  by  a  customer  or  prospective  applicant  for 
service.  Objection  was  raised  to  this  section  on  account  of  the 
expense  and  confusion  which  it  would  entail. 

Commissioner  Maltbie  said  that  that  point  was  considered 
when  the  order  was  drawn,  but  it  was  thought  that  the  schedules 
would  probably  be  so  brief  that  the  expense  would  not  be  great, 
while  the  schedules  would  be  of  value  to  the  consumers. 

Another  change  suggested  was  to  have  the  schedule,  where  a 
change  reduced  the  rate,  take  effect  as  soon  as  a  copy  should 
be  filed  with  the  commission  and  posted.  Where  competition 
arose  that  provision  would  allow  the  company  to  reduce  its  rate 
in  order  to  meet  a  competition,  without  application  to  the  com¬ 
mission. 

Another  change  suggested  was  in  the  verification  clause.  Mr. 
Mathewson  contended  that  the  verification  as  drawn  in  the  form 
of  order  submitted  by  the  commission  was  much  more  stringent 
than  was  usual  in  documents  of  the  kind.  Commissioner  Malt¬ 
bie  thought  that  the  verification  clause  was  substantially  the 
same  as  in  the  case  of  railroad  schedules  used  by  the  New  York 
State  commissions. 

Mr.  Mathewson  said  that  the  electric  schedule  involved  other 
points  than  rates.  It  seemed  to  him  that  if  an  official  swore 
that  the  schedule  was  true  to  the  best  of  his  knowledge  and 
belief,  that  ought  to  meet  all  requirements.  If  the  commission 
should  find  that  the  officials  of  the  companies  were  so  loose  in 
statements  that  they  ought  to  be  restricted  further,  another 
order  could  be  posted.  Commissioner  Maltbie  said  he  had  had 
before  him  within  a  few  days  a  case  where  an  officer  of  a  com¬ 
pany  made  a  sworn  statement  to  the  State  department  and  was 
unable  to  verify  any  portion  of  it  except  his  signature. 

Mr.  J.  E.  Phillips,  Richmond  Light  &  Railroad  Company,  sub¬ 
mitted  a  proposed  substitute  for  the  form  of  the  order.  He 
added  that  Mr.  Adrian  H.  Larkin,  representing  the  company, 
wanted  the  right  to  file  a  memorandum  as  to  the  power  of  the 
commission. 

Mr.  J.  W.  Lieb,  Jr.,  associate  general  manager.  New  York 
Edison  Company,  said  that  company  would  concur  in  the  sug¬ 
gestions  as  to  amendments  that  had  been  presented  by  Mr. 
Mathewson,  and  would  also  concur  in  general  as  to  the  reasons 
presented  by  Mr.  Mathewson  in  regard  to  the  modifications  and 
their  necessity  in  the  practical  application  of  such  an  order. 

Mr.  E.  D.  Hawkins,  Queensboro  Gas  &  Electric  Company, 
protested  against  the  proposed  order  on  the  ground  that  in  form 
and  substance  it  was  unauthorized,  either  by  the  statute  under 
which  the  commission  is  acting  or  by  law.  In  his  opinion,  there 
was  no  authority  in  the  statute  or  law  to  compel  the  companies 
in  this  way  to  keep  open  to  public  inspection  their  printed 
schedules  of  rates  or  contracts,  or  conditions  of  supply  and  regu¬ 
lations  relating  to  the  service  of  such  electrical  corporations  in 
the  manner  in  which  the  proposed  order  provided.  Reserving 
such  rights  as  the  company  had  and  for  the  purpose  of  meet¬ 
ing  the  suggestion  of  Commissioner  Maltbie  as  to  amendments, 
Mr.  Hawkins  suggested  that  the  proposed  order  consist  of  one 
section  stating  that  every  electrical  corporation  subject  to  the 
jurisdiction  of  the  commission  should  file  with  the  commission 
and  keep  open  to  public  inspection  printed  schedules  of  all 
rates.  Mr.  Hawkins  also  filed  amendments  to  the  order  as  sug¬ 
gested  by  the  commission. 

Mr.  W.  W.  Freeman,  E/lison  Electric  Illuminating  Company, 
of  Brooklyn,  submitted  a  proposed  schedule,  and  Mr.  Frank  W. 
Smith,  secretary.  United  Light  &  Power  Company,  asked  for 
the  modifications  proposed  by  Mr.  Mathewson. 

Commissioner  Maltbie  then  declared  the  hearing  closed. 
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Gasoline  Car  for  New  York  City. 

The  Third  Avenue  Railroad  Company  of  New  York,  which 
is  now  in  the  hands  of  Frederick  Whittridge,  receiver,  is  hav¬ 
ing  built  at  the  shops  of  the  General  Electric  Company  at 
Schenectady  a  gasoline  motor  car  of  the  type  used  by  Western 
railroads  for  suburban  service,  which  it  will  test  upon  its  line. 
The  car  will  be  electrically  operated,  the  current  being  generated 
inside  the  car  by  a  gas  engine.  Such  a  service  is  an  innovation 
in  street  railway  practice,  and  naturally  is  in  the  nature  of  an 
experiment. 


Independent  Telephony  in  Chicago.' 

President  C.  H.  Moulton  and  General  Counsel  H.  D.  Critch- 
field,  of  the  International  Independent  Telephone  Association, 
appeared  before  the  gas,  oil  and  electric  light  committee  of  the 
Chicago  City  Council  Thursday,  Dec.  10,  and  submitted  two 
distinct  propositions,  the  adoption  of  either  one  of  which  will 
allow  the  independent  telephone  companies  to  have  communica¬ 
tion  with  the  residents  of  Chicago.  The  first  proposition  sub¬ 
mitted  requested  that  the  committee  aid  the  telephone  com¬ 
panies  in  completing  a  deal  whereby  the  properties  of  the 
Illinois  Tunnel  Company  could  be  turned  over  to  the  inde¬ 
pendent  telephone  companies  at  a  fair  valuation.  If  such  a 
proposition  could  be  effected  it  was  stated  the  independent 
companies  would  bind  themselves  to  spend  any  part  of  $20,000,- 
000  which  might  be  necessary  in  bringing  the  deal  to  a  success¬ 
ful  close.  The  second  proposition  submitted  was  in  effect  that 
the  independent  companies  would  consummate  a  contract  with 
the  Illinois  Tunnel  Company,  providing  the  tunnel  company 
would  agree  to  establish  within  two  years  a  system  of  at  least 
20,000  telephones  within  the  city  of  Chicago.  No  definite  action 
was  taken  on  the  propositions  submitted. 


Moonlight  Tables  for  1909. 

With  this  issue  we  place  before  our  readers  the  “Moonlight 
Schedules”  for  1909,  prepared  for  Electrical  World  by  Mr. 
Henry  W.  Frund,  being  the  twenty-second  annual  publication 
of  this  useful  compilation.  As  was  pointed  out  by  Mr.  Frund 
last  year,  these  schedules  differ  from  others  in  vogue,  particular¬ 
ly  what  is  usually  called  “The  Philadelphia  Moonlight  Schedule,” 
whose  rule  is,  “Light  one-half  hour  after  sunset  and  one  hour 
before  moonset.  Extinguish  one  hour  after  moonrise  and  one 
hour  before  sunrise.”  ‘ 

There  are  at  least  seven  standard  schedules  with  152  varia¬ 
tions,  and  there  are  certainly  more  than  that  extreme  number 
of  changes  on  which  city  contracts  are  based,  a  fact  often  for¬ 
gotten  by  people  who  quote  rates  from  one  city  to  apply  in 
arguments  elsewhere. 

The  salient  feature  that  has  made  Mr.  Frund’s  “Table  No.  i” 
popular  and  extensively  used  is  the  fact  that  it  is  practically  an 
every  and  all  night  schedule  at  3000  hours  per  annum  against 
all  night  at  4000  hours  per  annum.  Table  No.  2  practically 
made  void  the  Philadelphia  table  by  giving  more  lighting  hours 
before  midnight  and  dispensing  with  lighting  after  midnight, 
especially  on  the  three  nights  immediately  before  full  moon; 
making  an  approximate  difference  of  200  hours  per  annum, 
counting  the  Philadelphia  table  at  2200  hours  per  annum,  and 
No.  2  table  at  2000  hours  per  annum. 

The  lighting  schedules  for  1909  are  based  on  mean  local  time 
as  given  in  the  calendar  for  1909,  and  are  calculated  for  lati¬ 
tude  40  deg.  north,  being  nearly  that  of  Philadelphia,  and 
adapted  to  the  following  cities  and  states:  New  Jersey,  Dela¬ 
ware,  Maryland,  West  Virginia,  Pennsylvania,  Kentucky,  Ohio, 
Indiana,  Illinois,  Missouri,  Kansas,  Denver,  Colo.;  Salt  Lake 
City,  Utah;  Carson  City,  Nev.,  and  Tehama,  Cal.  For  adjoining 
states  north  or  south  of  above  the  error  may  be  10  minutes,  to 
be  added  or  reduced  from  time  given  for  lighting  or  extinguish¬ 
ing  by  this  schedule. 

It  should  be  noted  that  in  towns  where  standard  (railroad) 


time  is  used,  proper  deductions  or  additions  must  be  made.  The 
schedules  are  grouped  on  the  forjn  of  a  supplement  to  this 
issue  of  the  paper  for  regular  and  more  conyenient  reference. 


Hartford  Street  Lighting  Situation. 

Dr.  Louis  Bell,  of  Boston,  consulting  engineer  for  the  city 
of  Hartford,  Conn.,  has  submitted  a  report  to  the  street  light¬ 
ing  committee  on  the  proposals  recently  offered  for  street 
lighting  by  the  Hartford  Electric  Light  Company  and  the  Hart¬ 
ford  City  Gas  Light  Company.  The  report  states  that  the 
Hartford  Electric  Light  Company  proposes  the  consideration 
of  three  systems:  First,  the  present  arc  system;  second,  the 
use  of  two  types  of  modem  incandescent  lamps  not  properly 
specified  in  the  proposal,  and,  third,  a  system  of  modern  arc 
lights,  giving  about  double  the  light  of  the  existing  arc  lamps, 
the  energy  to  be  furnished  at  these  arc  lamps  not  being  speci¬ 
fied.  Neither  the  candle-power  nor  the  energy  to  be  supplied 
is  stated  in  the  case  of  the  incandescent  lamps  proposed.  The 
Hartford  City  Gas  Light  Company  offers  bids  for  both  gas  and 
electric  lighting,  the  latter  being  by  arc  and  incandescent  lamps. 
Dr.  Bell  states  that  the  bid  for  gas  lamps,  without  reflecting  on 
the  merits  of  the  system,  should  be  rejected  on  the  question  of 
price,  the  figure  quoted  for  a  60-cp  gas  lamp  being  considerably 
higher  than  the  quotation  of  the  same  company  for  a  loo-cp 
electric  lamp.  The  electric  bid  of  the  Hartford  City  Gas  Com¬ 
pany  covers,  first,  a  modem  arc  light  of  which  the  type  is 
specified  without  any  definite  statement  as  to  the  energy  to  be 
supplied  to  the  lamp  or  of  the  rated  or  actual  candle-power  to 
be  delivered,  and,  second,  there  is  offered  a  lOO-cp  tungsten 
incandescent  lamp.  ' 

In  his  report  Dr.  Bell  points  out  that  he  believes  both  com¬ 
panies  are  acting  in  good  faith  and  that  either  could  furnish 
suitable  lighting  to  the  city  in  response  to  a  suitable  specifica¬ 
tion.  Under  the  circumstances  it  is  recommended  that  new 
proposals  be  called  for,  and  the  board  of  contract  and  supply 
at  the  request  of  the  street  commissioners  has  rejected  all  bids 
for  lighting  and  advertised  for  new  bids  which  are  to  be  opened 
Jan.  4,  1909.  In  general  the  new  bids  are  to  provide  for  lights 
operated  from  dusk  to  dawn  every  night  in  the  year  on  a 
schedule  amounting  to  approximately  4000  hours  per  year.  The 
lamps  for  service  with  which  bids  are  requested  are  titanium- 
type  are  taking  not  less  than  4  amp  and  300  watts  at  the  arc; 
magnetite  arc  lamps  of  the  same  current  and  energy  limit; 
tungsten  incandescent  lamps  taking  substantially  250  watts  at 
the  terminals  and  operating  at  a  specific  consumption  of  about 
1.25  watts  per  candle;  125-watt  and  75-,  50-  and  40-watt  tung¬ 
stens  of  the  same  efficiency.  Prices  may  be  quoted  on  other 
lamps,  provided  full  particulars  are  given.  The  number  of  arcs 
required  will  not  be  less  than  400,  and  the  number  of  incan- 
descents  not  less  than  1000. 


Proposed  Increase  of  Duty  on  Mica. 


The  following  table,  from  a  publication  of  the  U.  S.  Geologi¬ 
cal  Survey,  gives  for  the  past  three  years  the  domestic  produc¬ 
tion  and  value  of  mica  and  also  the  importations  of  the  mate¬ 
rial  and  their  value.  The  United  States  consumption  can  be 


assumed  to  be  the  total  of  the  mica  produced  and  imported: 


r-Produced  in  United  States. 


Pounds.  Value. 

1905  .  924>875  $j6o,73a 

1906  .  1,423,100  252,248 

1907  .  1,060,182  349,311 


, - Imported. - v 

Pounds.  Value. 

1,188,449  $296,362 

2,412,261  731,488 

3,448,452  1,295,606 


As  amber  mica  is  produced  only  in  the  Provinces  of  Quebec 


and  Ontario  there  seems  to  be  at  present  no  opposition  to  the 
claim  that  it  should  be  admitted  with  little  or  no  duty.  There 
is,  however,  a  movement  on  foot  to  increase  the  duty  on  white 
mica,  which  grade  is  chiefly  produced  in  India  and  divided  into 
commercial  sizes  as  follows: 


No.  6,  having  an  area  of  i  to 
No.  5, 

No.  4, 

No.  3, 

No.  2, 

No.  I. 


square  inches 


f  44 

3 

44 

*4  4i 

“  6 

“  10 

44 

44  4< 

“  10 

“  16 

44 

44  44 

**  16 

“  25  “ 

44 

25 

and  over 
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The  present  duty  (6  cents  per  pound  and  20  per  cent  ad 
valorem)  was  imposed  when. the  smaller  sizes  of  mica  were  not 
used.  Now,  however,  that  the  very  small  sizes  are  used  the 
duty  on  these  varies  from  50  per  cent  to  150  per  cent  under 
the  present  law  as  compared  with  25  per  cent  or  less  upon  the 
larger  sizes. 

From  the  table  above  given  it  will  be  seen  that  the  produc¬ 
tion  of  mica  in  the  United  States  in  the  year  1907,  when  the 
price  was  approximately  double  that  of  the  year  1905,  exceeded 
the  1905  production  by  only  15  per  cent.  On  the  other  hand, 
the  increase  in  price  of  about  60  per  cent  led  to  an  increase 
in  importations  of  nearly  300  per  cent.  These  figures  indicate 
what  is  otherwise  well  known — that  the  mica  deposits  in  the 
United  States  are  not  of  a  kind  to  displace  the  use  of  imported 
mica  for  electrical  purposes. 

It  is  proposed  to  increase  the  duty  on  white  mica  to  12  cents 
per  pound  and  40  per  cent  ajl  valorem  in  order  to  further  the 
American  mica  industry.  In  other  words,  a  specific  duty  of 
$240  per  ton  and  an  ad  valorem  duty  of  40  per  cent  are  asked, 
though  the  specific  duty  alone  would  equal  or  exceed  the 
present  value  of  the  smaller  sizes  of  mica  imported.  The 
amount  of  labor  employed  in  mica  mining  in  this  country,  even 
when  the  largest  production  has  existed,  is  insignificant.  Prob¬ 
ably  at  no  time  has  the  number  of  men  engaged  in  mining  ex¬ 
ceeded  1000,  and  the  number  is  usually  much  smaller.  The 
number  of  people,  however,  affected  by  the  duty  and  who 
would  pay  the  enormous  tax  proposed  is  great  and  consists 
largely  of  manufacturers  of  electrical  apparatus  and  users  of 
electrical  current.  Instead  of  any  increase  of  duty,  a  lowering 
of  the  tariff  on  the  smaller  sizes  of  mica  appears  to  be  called 
for. 


Motor-Starter  Patent  Suit. 


On  Dec.  15  the  United  States  Circuit  Court  of  Apeals  at 
New  York  gave  a  hearing  on  a  patent  suit  brought  by  Mr.  H. 
Ward  Leonard  against  the  Cutler-Hammer  Company  and  Rich¬ 
ard  H.  Mansfield,  Jr.  This  case  represents  an  appeal  from  the 
final  decree  of  the  United  States  Circuit  Court  of  the  Southern 
District  of  New  York  dismissing  a  bill  of  complaint  of  an 
action  in  equity  for  infringement  of  patents  for  an  injunction 
and  an  accounting.  The  patents  involved  are  No.  673,274,  issued 
to  H.  Ward  Leonard  on  April  30,  1901,  and  No.  668,140,  issued 
to  Mr.  H.  H.  Cutler  on  Feb.  12,  1901.  The  patents  relate  to 
what  is  known  as  a  double-break  controller  involving  an  over¬ 
load  circuit-breaker  and  a  no-voltage  release,  the  arrangement 
being  such  as  to  overcome  previous  difficulties  which  had  been 
encountered  in  hand-starters  for  shunt-wound  motors.  The 
appellee  claimed  that  the  lower  court  had  erred  in  its  conclu¬ 
sion  that  it  was  an  obvious  thing  to  do  what  Leonard  did  at 
the  time  he  did  it. 

Mr.  Leonard  was  represented  by  Mr.  William  Houston  Ken¬ 
yon,  while  the  Cutler-Hammer  Manufacturing  Company  and 
Richard  H.  Mansfield,  Jr.,  the  appellant,  were  represented  by 
Mr.  Charles  Neave.  Mr.  Kenyon  stated  that  while  an  over¬ 
load  circuit-opening  device  had  been  combined  with  a  no-voltage 
release  device  according  to  the  early  Fisk  patent,  the  combina¬ 
tion  had  not  been  satisfactory,  and  the  device  produced  by 
Leonard  represented  a  great  improvement  in  that  certain  diffi¬ 
culties  encountered  during  the  starting  period  and  under  over¬ 
load  were  overcome.  Mr.  Neave  said  that  the  patents  upon 
which  the  suit  had  been  brought  related  merely  to  the  use  of 
an  overload  device  with  a  no-voltage  release  and  that  any  im¬ 
provement  due  to  the  mechanical  interconnection  of  these  two 
devices  was  not  covered  in  the  patent.  The  judges  in  the  case 
are  Messrs.  Lacombe,  Cox  and  Noyes.  At  the  time  of  going 
to  press  the  judges  had  not  rendered  their  decision. 


New  Electrical  Engineering  Societies. 

.As  recently  announced  in  these  columns,  a  new  association 
will  shortly  be  organized  having  for  its  object  to  cover  all  sub¬ 
jects  relating  to  the  use  of  motors  on  central-station  circuits. 


It  is  understood  that  an  effort  will  be  made  to  connect  this  body 
with  the  National  Electric  Light  Association.  A  movement 
is  also  under  way  to  form  an  association  having  for  its  member¬ 
ship  electrical  engineers  in  charge  of  the  electrical  plants  of 
large  industrial  works,  in  this  respect  being  similar  to,  but 
broader  in  scope  than,  the  recently  founded  Association  of  Iron 
and  Steel  Electrical  Engineers.  Two  recently  founded  pro¬ 
fessional  bodies  are  the  Society  of  Wireless  Telegraph  Engi¬ 
neers  and  the  Association  of  Car  Lighting  Engineers.  While 
the  latter  is  not  professedly  an  electrical  organization,  its  first 
meeting  indicated  that  it  will  deal  largely  or  entirely  with  elec¬ 
tric  car  lighting.  Though  not  electrical  in  character,  it  is  in¬ 
teresting  to  note  that  the  formation  of  a  Society  of  Gas  Engine 
Engineers  is  now  being  agitated. 

Operation  of  the  New  Haven  Electrical 
Equipment. 

At  the  meeting  of  the  American  Institute  of  Electrical  En¬ 
gineers,  Mr.  W.  S.  Murray,  electrical  engineer  of  the  New 
York,  New  Haven  &  Hartford  Railroad  Company,  read  a  paper 
discussing  in  considerable  detail  the  operation  of  the  electrical 
equipment  of  the  road  since  its  installation.  The  paper  con¬ 
tained  a  full  account  of  the  train-minute  delays  during  the 
months  of  July,  August,  September  and  October,  1908,  and  in¬ 
dicated  a  cause  for  each  delay.  It  also  contained  a  daily  report 
of  the  operation  of  locomotives  during  the  same  months,  to¬ 
gether  with  a  report  of  the  distance  covered  by  each  locomotive 
on  Sept.  5 — Labor  Day.  The  author  stated  that  after  certain 
faults  had  been  overcome  electric  service  proved  to  be  much 
more  satisfactory  and  reliable  than  the  previous  steam  service 
had  been. 

Mr.  Murray  discussed  the  changes  that  have  been  made  m 
the  power-house  equipment,  the  overhead  circuits  and  the  loco¬ 
motives.  Shortly  after  the  equipment  was  placed  in  operation 
it  was  found  that  the  utilization  of  single-phase  current  for 
railway  purposes  from  the  three-phase  star-wound  generators 
produced  a  stray  magnetic  field  completely  out  of  the  path  of 
normal  lamination.  As  a  result  it  was  impossible  to  develop 
for  continued  operation  more  than  66  per  cent  of  the  normal 
rating  of  the  generators,  although  the  generators  were  guaran¬ 
teed  to  carry  50  per  cent  overload  for  two  hours.  The  difficulty 
due  to  the  stray  field  was  cured  by  surrounding  the  rotating 
field  member  of  the  generator  with  short-circuited  winding 
similar  to  that  used  in  the  well-known  squirrel-cage  type  of 
induction  motors.  The  generators  are  to-day  operating  so  as 
to  fulfill  the  manufacturers’  guarantee.  The  insulation  on  the 
overhead  catenary  trolley  system  proved  inadequate  and  it  was 
found  necessary  to  increase  by  100  per  cent  the  anchor  insulators 
and  to  add  wood  stick  insulators  in  series  with  the  molded" 
material  insulator  between  the  pull-off  wire  and  pull-off  post. 
Porcelain  insulation  was  substituted  for  the  molded  material 
used  on  the  anchor  bridge  switches. 

A  considerable  number  of  the  delays  were  due  to  failures  of 
circuit-breakers  either  in  the  power  house  or  on  the  line.  The 
difficulty  was  overcome  by  feeding  energy  into  the  line  through 
the  impedance  coils  installed  in  leads  of  the  generators  instead 
of  using  a  direct  transmission  from  the  power  house  busbars  to 
the  trolleys.  The  impedance  coils  act  as  shock  absorbers,  thus 
protecting  the  generators,  and  they  also  limit  the  current  which- 
the  circuit-breakers  must  interrupt  under  short-circuit  condi¬ 
tions. 

Experience  showed  that  satisfactory  results  could  not  be  ob¬ 
tained  with  a  rigid  contact  wire.  A  remedy  was  found  in 
suspending  an  auxiliary  wire  from  the  originally  installed  cop¬ 
per  wire  by  clips  at  mid  points  between  the  hangers.  The 
auxiliary  wire  is  made  of  No.  4-0  grooved  steel.  Mr.  Murray 
stated  that  the  New  Haven  road  had  been  operating  with  the 
auxiliary  wire  for  several  months  and  absolutely  no  kinking 
has  been  noted  at  the  hanger  points,  and  the  result  has  been 
a  smooth  and  almost  sparkless  overhead  contact. 

A  short  experience  in  the  commercial  operation  of  the  locomo- 
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lives  proved  two  important  facts.  The  first  was  that  the  two 
main  parts  of  the  locomotive — namely,  the  transformer  and 
motors — had  sufficient  capacity  to  more  than  handle  the  manu¬ 
facturers’  guarantee.  The  second  was  the  discovery  that  many 
of  the  auxiliary  electrical  and  mechanical  parts  of  the  locomotive 
equipment  were  not  of  equivalent  capacity.  Numerous  changes 
were  made  in’  the  auxiliary  locomotive  equipment,  the  most 
important  electrical  ones  being  in  the  switch  groups  and  brush 
holders  of  the  motors;  the  former  lacked  carrying  capacity  and 
the*  latter  had  insufficient  insulation.  The  most  important 
mechanical  changes  necessary  were  reinforcement  of  the  truck 
bolsters  and  the  installation  of  pony  wheels. 

The  author  called  attention  to  a  point  in  the  design  of  the 
locomotives  which  he  stated  had  been  persistently  misrepre¬ 
sented  by  those  ignorant  of  the  facts.  Coincident  with  the  use 
of  the  first  double-unit  locomotive  there  was  started  a  rumor 
that  the  locomotives  had  proved  too  weak  for  the  service.  As 
a  matter  of  fact  each  locomotive  unit  was  built  for  a  trailing 
load  of  200  tons,  the  intention  being  to  use  one  unit  for  about 
75  per  cent  of  the  trains  and  two  units  for  the  other  heavier 
trains.  He  gave  a  list  of  trailing  loads  pulled  by  the  locomo¬ 
tives  during  a  certain  week,  showing  that  a  single  unit  actually 
hauled  a  trailing  load  as  heavy  as  400  tons,  while  a  double¬ 
unit  locomotive  pulled  a  trailing  load  of  853  tons. 

In  discussing  his  conclusions  with  reference  to  the  operation 
of  the  electrical  equipment  Mr.  Murray  remarked  he  was  in 
favor  of  electrification  three  years  ago,  but  at  present,  standing 
on  the  more  stable  ground  of  experience,  particularly  in  regard 
to  the  department  of  faults,  he  is  doubly  in  favor  of  it. 

DISCUSSION. 

The  discussion  was  opened  by  Mr.  Calvert  Townley,  upon 
whom  had  fallen  the  responsibility  of  selecting  the  form  o'f 
equipment  when  the  installation  was  first  made.  Mr.  Townley 
complimented  Mr.  Murray  on  the  confidence  in  the  New  Haven 
equipment  which  permitted  him  to  exploit  its  blemishes  while 
feeling  sure  that  its  beauties  would  be  properly  appreciated 
without  having  attention  drawn  to  them.  He  stated  that  many 
of  the  minor  troubles  which  had  been  encountered  would  have 
been  overcome,  and  very  many  of  the  defects  which  caused 
delay  to  service  would  have  been  detected  in  advance  if  sufficient 
time  had  been  allowed  for  development.  Mr.  Townley  said 
that  the  operation  during  the  “trying-out”  period  needs  no 
apology,  the  delays  due  to  the  line  and  locomotives  having  been 
less  than  he  had  anticipated. 

Mr.  W.  J.  Wilgus  expressed  the  opinion  that  the  experi¬ 
mental  application  of  the  electrical  apparatus  under  untried 
conditions  properly  belongs  to  unimportant  localities  where 
the  results  of  failure  will  not  be  burdensome,  and  that  only  the 
most  reliable  well-tried  methods  should  be  used  where  the 
results  of  failure  may  be  embarrassing. 

Mr.  B.  G.  Lamme,  of  the  Westinghouse  Electric  &  Manu¬ 
facturing  Company,  stated  that  he  had  given  a  great  deal  of 
his  personal  attention  to  the  design  of  the  main  motors  on  the 
locomotives  and  the  alternators  in  the  power  house.  He  stated 
that  each  of  the  164  motors  used  by  the  New  Haven  system 
has  averaged  slightly  over  40,000  miles  of  travel  since  being 
put  in  operation.  The  commutators  of  these  motors  are  to-day 
in  first-class  shape,  having  a  good  polish  and  showing  relatively 
little  wear.  In  no  case  has  the  commutator  been  turned,  and 
none  of  them  has  ever  been  sandpapered  while  in  service.  At 
the  present  rate  of  wear  on  these  commutators  there  appears  to 
be  at  least  15  years  of  life  in  each  one  of  them.  There  is  rela¬ 
tively  little  sparking  even  when  developing  times  full-load 
torque.  Examinations  of  the  condition  of  the  windings  on  the 
armature  have  shown  that  there  has  been  no  dangerous  over¬ 
heating,  and  the  preventive  resistance  leads  exhibit  no  evidence 
of  over-heating.  As  a  matter  of  fact,  the  records  for  the  pre¬ 
ventive  resistance  leads  is  even  better  than  that  for  the  main 
coils  themselves,  the  leads  having  proved  to  be  one  of  the  most 
durable  parts  of  the  equipment. 

Mr.  Lamme  stated  that  there  did  not  develop  in  the  generators 
any  defect  which*  was  not  to  a  certain  extent'  foreseen  and 
apparently  provided  for.  The  existence  of  the  pulsating  arma¬ 


ture  reaction  in  single-phase  generators  was  well  known.  It  was 
believed  that  the  difficulty  due  to  this  pulsating  could  be  over¬ 
come  by  laminating  the  field  poles.  However,  in  the  case  of 
high-speed  turbo-generators  of  large  output  it  is  almost  im¬ 
possible  to  laminate  everything  completely,  due  to  the  fact  that 
the  mechanical  requirements  called  for  rigidity  in  some  of  the 
structural  details.  Experience  showed  that  when  laminations 
were  substituted  for  solid  poles  the  overheating  was  not  de¬ 
creased,  but  was  actually  increased  because  the  solid  poles 
acted  as  dampers,  thus  doing  away  with  part  of  the  pulsa¬ 
tion. 

The  result  was  therefore  that  the  very  act  of  using  lamination 
to  avoid  the  trouble  caused  the  trouble  to  be  greater.  A  com¬ 
plete  cure  was  found  in  putting  on  the  rotor  a  short-circuited 
winding  of  such  a  size  that  a  large  current  could  exist  in  it 
with  very  little  loss.  The  last  machine  built,  which  is  rated 
at  4260  kv-amp  at  single-phase  load,  has  a  solid  steel  field-core 
in  the  surface  of  which  the  copper  cage-winding  is  imbedded. 
The  test  showed  that  when  the  cage-winding  was  used  the 
short-circuit  current  of  the  generator  was  5000  amp,  which 
was  about  15  times  the  normal  full-load  current,  so  that  the 
force  on  the  windings  of  the  armature,  which  varies  as  a 
square  of  the  current,  became  225  times  the  normal  value.  This 
difficulty  was  overcome  by  installing  a  complete  bracing  system 
for  the  end  windings  and  by  inserting  reactance  coils  in  series 
with  the  generator  leads. 

Mr.  L  B.  Stillwell  expressed  the  opinion  that  railway  elec¬ 
trification  during  the  next  10  years  will  not  be  limited  to  termi¬ 
nals  and  suburban  operation  within  narrowly  restricted  zones, 
and  that  the  decision  of  the  New  Haven  to  adopt  a  system 
applicable  not  only  to  terminals,  but  also  to  trunk-line  operations 
and  the  frank  report  of  results  attained  should  powerfully  as¬ 
sist  in  the  prompt  evolution  of  that  system  which  is  fittest  and 
therefore  best  to  survive.  The  New  Haven  installation  opened 
the  door  to  possibilities  of  electrification  of  railways  with  its 
demonstrated  improvement  of  service  and  economy  of  opera¬ 
tion  over  zones  far  beyond  the  reach  of  the  6oo-volt,  direct- 
current  system.  So  far  as  four  months’  operation  may  be 
taken  as  an  indication  there  is  nothing  in  the  record  which  is 
discouraging  as  regards  the  electrical  equipment  of  the  locomo¬ 
tives.  Mr.  Stillwell  stated  that  if  Mr.  Murray  will  supplement 
his  paper  six  months  later  by  a  contribution  giving  the  log  of 
'operation  during  the  coming  winter,  and  if  someone  represent¬ 
ing  the  New  York  Central  will  supply  similar  information, 
further  conclusions  of  importance  can  be  drawn. 

Mr.  A.  H.  Armstrong,  of  the  General  Electric  Company,  re¬ 
marked  that  Mr.  Murray  is  entitled  to  the  greatest  praise  for 
the  frank  presentation  of  his  paper.  Enthusiastic  co-operation 
of  the  engineers  of  the  railway  company  and  the  manufacturing 
company  has  brought  the  alternating-current  installation  to  an 
engineering  success  and  nothing  but  admiration  can  be  ex¬ 
pressed  for  the  courage  and  ingenuity  shown  in  overcoming  the 
difficulties  encountered  in  operation.  Mr.  Armstrong  said  that 
although  the  New  Haven  alternating-current  locomotive  is 
somewhat  heavier  than  the  New  York  Central  direct-current 
locomotive,  it  is  guaranteed  to  handle  a  trailing  load  of  only 
200  tons  as  compared  with  400  tons  for  the  latter  locomotive. 
He  gave  a  list  of  delays  in  the  New  York  Central  service  dur¬ 
ing  the  months  of  July,  August,  September  and  October,  1908. 
During  these  four  months  the  total  train-minute  delay  was  160 
as  compared  with  5695  for  the  New  Haven  service. 

Mr.  N.  W.  Storer,  of  the  Westinghouse  Electric  &  Manu¬ 
facturing  Company,  presented  some  interesting  curves  showing 
that  the  tractive  effort  at  the  one-hour  rating  for  the  New 
York  Central  locomotive  is  slightly  more  than  double  that  of 
the  New  Haven  locomotive.  However,  owing  to  the  forced 
ventilation  on  the  New  Haven  locomotive  its  continuous  capac¬ 
ity  both  in  speed  and  in  tractive  effort  is  higher  than  that  of 
the  New  York  Central.  This  fact  indicates  that  the  New 
Haven  locomotive  would  handle  about  the  same  weight  of  trains 
in  express  service  as  the  New  York  Central  where  the  service 
is  sufficiently  continuous  for  the  latter  to  get  warmed  up.  He 
remarked  that  the  New  York  Central  locomotives  have  thus 


1336 


ELECTRICAL  WORLD. 


Vw..  LII,  No.  25. 


far  been  used  only  in  switching  service,  and  have  not  been  sub¬ 
jected  to  express  service. 

Mr.  E.  B.  Katte,  of  the  New  York  Central  Railroad,  explained 
that  two  of  the  delays  attributed  by  Mr.  Murray  to  failures  of 
supply  of  energy  throughout  the  direct-current  zone  were  due 
to  damage  to  the  third-rail.  At  no  time  has  there  ever  been  a 
lack  of  supply  for  the  third-rail  when  this  rail  was  in  condition 
for  use. 

Mr.  C.  L.  DeMuralt  expressed  the  opinion  that  “the  New 
Haven  failure  is  one  of  the  most  serious  disasters  that  the 
electrical  engineering  profession  has  suffered  for  some  time.” 

Mr.  W.  M.  McClellan  said  that  the  men  connected  with  the 
New  Haven  road  have  done  a  great  deal  for  the  engineering 
profession  in  carrying  the  installation  forward.  The  informa¬ 
tion  now  available  will  allow  the  equipment  to  be  duplicated 
at  a  satisfactory  cost. 

Dr.  C.  P.  Steinmetz  expressed  his  gratification  at  the  verifi¬ 
cation  by  actual  experience  of  the  theoretical  conclusions  de¬ 
rived  by  unbiased  engineers  that  heavy  railway  work  can  be 
handled  by  single-phase  motors.  He  said  that  the  record  of 
the  operation  of  the  New  Haven  equipment  establishes  the 
single-phase  motor  as  one  of  the  means  by  which  the  future 
electrification  of  the  country’s  railroad  systems  will  take  place. 

The  Gas  Engine  in  the  Small  Central 
Station. 

At  a  regular  meeting  of  the  Worcester  Polytechnic  branch  of 
the  American  Institute  of  Electrical  Engineers,  on  Dec.  ii,  an 
address  was  given  by  Mr.  Fred  W.  Sawyer,  of  Boston,  con¬ 
sulting  engineer,  on  “The  Gas  Engine  in  the  Small  Central 
Station.”  Mr.  Sawyer  handled  the  subject  in  a  frank  manner, 
discussing  the  present  status  of  this  motive  power  with  respect 
to  stations  of  moderate  and  small  capacity. 

The  gas  engine,  he  said,  clearly  has  the  advantage,  even  in 
the  small  station,  in  any  natural  gas  district.  Here  the  in¬ 
vestment  is  limited  to  the  engine,  the  gas  being  clean,  cheap  and 
satisfactory.  A  fair  price  for  good  natural  gas  in  the  Indiana 
and  West  Virginia  fields  is  from  15  cents  to  30  cents  per  1000 
cu.  ft.  Another  place  where  the  gas  engine  fits  in  well  is  in 
connection  with  a  coal  gas  plant.  The  investment  here  does 
not  greatly  exceed  the  engine  cost,  and  there  may  be  a  decided 
economy  in  making  gas.  If  holder  gas  can  be  produced  at,  say, 
50  cents  per  1000  ft.,  the  cost  can  be  cut  possibly  to  40  cents  in 
the  holder  through  electrical  utilization. 

To  the  central-station  manager  reliability  is  the  feature  of 
the  greatest  importance  in  the  operating  problem.  A  generating 
cost  that  is  proportional  to  even  8  lb.  of  coal  per  kw-hour  is 
preferable  to  irregular  service.  In  one  small  plant  which  was 
improved  and  made  more  reliable,  the  income  was  increased 
from  $7,000  to  $40,000  per  year  in  seven  years,  largely  through 
the  increased  reliability  of  the  service.  Mr.  Sawyer  stated  that 
the  producer  is  not  yet  as  reliable  as  the  gas  engine,  but  the 
pressure  type  seems  to  be  giving  better  results  than  the  suction 
type.  The  latter  form  of  producer  tends  to  give  gas  with 
variable  calorific  power,  often  running  from  105  to  150  B.t.u. 
per  cubic  foot  in  range.  With  the  pressure  type  the  use  of  a 
small  holder  permits  the  mixture  of  the  gases,  making  the 
product  more  uniform. 

With  the  gas  engine  in  the  small  central  station  the  effect  of 
a  poor  load  factor  is  to  reduce  the  economy  greatly.  The  actual 
running  costs  on  the  basis  of  the  fuel  consumed,  with  good  load 
factor,  will  average  about  one-half  those  of  the  compound 
reciprocating  engine  plant  of  the  same  size.  It  is  a  mistake  to 
assume  that  a  producer  will  consume  no  coal  while  it  is  stand¬ 
ing  still  and  not  working.  Some  fuel  is  required  for  blowing 
up  and  getting  ready  to  put  gas  into  the  holder,  and  some  lean 
gas  has  to  be  wasted.  In  actual  practice  there  are  nearly  as 
large  standby  losses  as  with  the  banked  steam  boiler.  The  gas 
engine  requires  a  cheaper  grade  of  oil  than  the  steam  engfine, 
but  the  quantity  in  the  former  case  is  somewhat  greater,  mak¬ 
ing  the  lubrication  cost  a  little  lower  in  the  case  of  steam.  The 


repairs  on  the  gas  engine  are  larger,  since  the  valve  motion 
involves  cams,  with  spring  returns  which  may  rapidly  lose  their 
temper  on  account  of  the  proximity  of  the  springs  to  the  hot 
parts  of  the  engine.  Valves  have  to  be  ground  at  least  once  a 
month  and  the  engine  must  be  wiped  out  and  cleaned  frequently. 
The  great  trouble  is  that  minor  defects  will  stop  a  gas  engine 
in  comparison  with  the  defects  which  do  not  shut  down  a  steam 
engine.  The  maintenance  of  the  producer  is  often  high  on 
account  of  the  action  of  sulphur  in  the  hot  gases  on  the  piping 
and  fittings  between  the  producer  and  the  scrubbers. 

A  serious  question  at  present  is  the  excessive  cost  of  gas 
engines  compared  with  steam-plant  equipment.  If  a  steam 
plant  can  be  built  for  $110  a  kilowatt,  an  equivalent  gas  plant 
will  cost  about  $150.  The  gas  engine  is  necessarily  heavy,  and 
built  for  excessive  strains  which  occur  during  back  firing  and 
other  emergency  conditions,  and  the  weight  per  horse-power 
is  much  larger  than  with  the  steam  engine.  The  cost  of  the 
producer  is  about  the  same  as  that  of  the  steam  boiler ;  founda¬ 
tions  cost  more  with  gas,  and  the  piping  costs  less.  It  is  doubt¬ 
ful  if  enough  is  allowed  in  figuring  the  interest  charges  of 
such  plants,  considering  the  cost  of  development  and  financial 
arrangements  which  frequently  are  necessary  to  establish  the 
station  on  a  firm  basis.  The  depreciation  in  the  case  of  the 
gas  engine  should  also  be  figured  well  up  toward  8  or  10  per 
cent  at  least,  to  allow  not  only  for  the  deterioration  of  the 
plant,  but  for  the  possible  early  replacement  of  it  by  more 
improved  apparatus.  It  does  not  pay  to  halve  the  coal  bill 
and  double  the  interest  account,  particularly  in  a  small  station. 
It  is  difficult  to  compare  interest  charges  and  depreciation  on 
a  steam  and  a  gas  plant  on  the  same  basis,  as  the  steam  plant 
will  easily  carry  50  per  cent  overload  for  a  long  period,  while 
10  or  15  per  cent  is  the  best  that  can  be  secured  from  a  gas 
engine.  In  the  small  gas  plant  the  labor  cost  is  generally  con¬ 
siderably  less  than  in  the  steam  station  of  about  the  same 
capacity.  Thus,  in  one  recent  135-kw  engine  and  producer  in¬ 
stallation,  one  man  handled  the  whole  station,  shoveling  but 
from  250  lb.  to  300  lb.  of  coal  per  hour.  The  great  difficulty  is 
the  question  of  securing  good  gas  engineers.  Troubles  must 
be  anticipated  more  than  in  the  steam  plant. 

Mr.  Sawyer  stated  that  in  his  opinion  there  is  a  large  field 
for  the  use  of  combined  steam  and  gas  plants  carrying  the 
average  load  on  the  gas  engine  equipment  and  the  peaks  on 
the  steam  end  of  the  station.  One  can  afford  to  install  a 
cheaper  and  less  efficient  steam  plant  if  it  is  to  work  only 
from  two  to  four  hours  per  day,  generating  at,  say,  6  lb.  or  7  lb. 
per  kw-hour.  Sometimes  good  economy  can  be  obtained  through 
a  second-hand  plant,  as  in  one  recent  case  where  the  fuel  con¬ 
sumption  is  only  4.5  lb.  per  kw-hour. 

In  conclusion  Mr.  Sawyer  emphasized  the  heat  thrown  away 
in  the  jacket  water  of  the  gas  engine.  This  has  to  run  between 
about  140  deg.  Fahr.  and  150  deg.  Fahr.  to  give  proper  lubrica¬ 
tion  at  the  upper  temperature  and  to  give  efficient  engine  opera¬ 
tion  at  the  lower  temperature.  The  exhaust  gases  have  a  fair 
average  temperature  of  900  deg.  Fahr.  It  ought  to  be  feasible 
to  heat  the  jacket  water  for  use  as  boiler  feed  water  with  these 
heat  units  in  a  combined  small  gas  and  steam  plant,  and  thus 
get  rid  of  banking  the  boiler  fires  by  using  the  gas  engine  waste 
products.  Mr.  Sawyer  stated  that  the  gas  engine  has  its  field, 
and  with  improvements  and  reductions  in  cost  will  doubtless 
take  its  place  as  the  best  prime  mover  for  the  small  central 
station. 

Physics  and  Physiology  in  Illuminating 
Engineering. 

At  the  meeting  of  the  New  Ybrk  Section  of  the  Illuminating 
Engineering  Society,  held  on  Dec.  10,  Dr.  C.  P.  Steinmetz  de¬ 
livered  an  address  with  the  title  “Illumination  and  Illuminating 
Engineering.”  The  lecture  was  devoted  largely  to  a  discussion 
of  the  relation  of  illumination  to  physics  and  physiology.  Dr. 
Steinmetz  outlined  the  requirements  for  satisfactory  illumina¬ 
tion  and  explained  that  of  two  lighting  results  which,  according 
to  physical  measurements,  are  identical,  one  may  be  satisfactory 
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and  the  other  unsatisfactory  due  to  the  difference  in  physiologi¬ 
cal  effects. 

One  feature  of  illumination  which  has  a  direct  bearing  on  the 
physiological  effects  is  the  brilliancy  of  the  source  of  light. 
When  the  eye  is  subject  to  a  lamp  at  high  brilliancy,  the  pupil 
contracts  so  that,  although  the  illumination  upon  certain  objects 
may  be  large,  as  measured  by  a  photometer,  the  contraction  of 
the  pupil  causes  the  eye  to  recognize  the  illumination  as  too  low. 
On  account  of  this  fact,  when  indirect  lighting  is  employed,  a 
lower  flux  density  may  be  used  than  when  bare  lamps  are  ex¬ 
posed  to  view. 

A  physiological  fact  which  must  be  taken  into  consideration 
in  the  designing  of  lighting  equipments  is  the  demand  by  the  eye 
for  a  variation  in  illumination  in  order  to  render  objects 
properly  visible  and  to  afford  a  rest  for  the  eye.  The  property 
of  the  eye  known  as  “fatigue”  is  an  extremely  useful  one.  On 
account  of  the  adaptability  of  the  eye  it  is  possible  to  view 
objects  with  some  satisfaction  when  the  illumination  is  as  low 
as  that  produced  by  the  moon  or  as  high  as  that  given  by  bright 
sunlight.  It  is  desirable  in  many  instances  for  the  illumination 
to  be  non-uniform  in  order  that  the  eye  may  receive  rest.  Thus 
In  the  lighting  of  libraries  it  is  best  for*  the  general  illumina¬ 
tion  of  the  room  to  be  low  and  for  a  high  flux  density  to  be  em¬ 
ployed  at  the  reading  tables. 

Dr.  Steinmetz  laid  particular  stress  upon  the  effects  upon  the 
eye  produced  by  shadows.  He  said  that  when  the  shadows  are 
either  too  sharp  or  not  sharp  enough  the  effect  is  deceiving  to 
the  eye.  With  directed  light  coming  from  a  point  source,  the 
shadows  are  too  sharp,  while  with  well  diffused  light  there  are 
practically  no  shadows.  The  most  satisfactory  result  is  ob¬ 
tained  when  the  light  is  such  as  to  produce  an  effect  between 
the  two  extremes  just  mentioned.  Such  a  result  is  secured 
when  the  light  comes  from  a  single  source  of  large  area,  such 
as  a  tube  lamp  or  an  incandescent  lamp  within  an  opalescent 
globe,  or  from  several  sources. 

In  discussing  the  lighting  of  streets.  Dr.  Steinmetz  stated  that 
the  present  method  of  using  arc  lamps  placed  less  than  20  ft. 
from  the  surface  of  the  street  can  be  improved  by  raising  the 
lamps  to  a  height  of  from  30  ft.  to  40  ft.  In  this  way  the 
illumination  immediately  below  the  lamps  will  be  decreased  con¬ 
siderably,  but  the  illumination  half  way  between  the  lamps  will 
be  altered  inappreciably;  the  lamps  will  be  removed  from  the 
field  of  view  and  the  direction  of  the  shadows  will  be  improved. 
The  sharp  shadows  produced  by  an  open  arc  lamp  or  by  an  en¬ 
closed  lamp  equipped  with  a  transparent  globe  can  be  avoided 
by  the  use  of  an  opalescent  globe,  but  when  this  method  is  em¬ 
ployed  the  space  distribution  of  the  light  from  the  lamp  is 
altered.  Better  results  can  be  secured  by  the  use  of  prismatic 
globes  which  allow  one  to  eliminate  the  shadows  and  yet  obtain 
the  desired  distribution. 

Dr.  Steinmetz  expressed  the  opinion  that  when  all  of  the 
conditions  are  properly  taken  into  consideration  the  lighting  of 
streets  in  America  is  equally  as  satisfactory  as  that  in  European 
cities.  In  comparing  American  cities  with  foreign  cities  it  is 
necessary  to  recognize  that  the  density  of  population  per  mile 
is  very  much  greater  in  Europe  than  in  this  country.  Hence,  an 
expenditure  for  lighting  which  would  be  permissible  in  the 
former  would  be  entirely  too  great  under  American  conditions. 

In  the  course  of  his  address  Dr.  Steinmetz  entered  a  plea  for 
the  more  extended  use  of  the  lumen  for  expressing  the  output 
of  lamps  rather  than  the  candle-power.  While  the  candle-power 
can  be  applied  with  accuracy  when  dealing  with  point  sources  or 
sources  which  can  be  considered  as  points,  it  leads  to  misunder¬ 
standing  when  applied  to  lamps  of  the  tube  type,  etc.  By  the 
use  of  lumens  for  expressing  the  total  flux  from  a  lamp  one 
avoids  the  ambiguity  attending  the  use  of  the  candle-power. 


Meeting  of  Pittsburg  Section,  A.  I.  E.  E. 

•The  regular  December  meeting  of  the  Pittsburgh  section  of 
the  American  Institute  of  Electrical  Engineers  was  held  Dec. 
8  in  the  Carnegie  Institute  Lecture  Hall.  Mr.  W.  Edgar  Reed, 


chairman,  presided.  The  attendance  was  no.  A  preliminary 
dinner  was  held  just  previous  to  the  meeting  at  which  the  at¬ 
tendance  was  17. 

The  subject  for  the  'evening  was  “Some  Experiences  in  the 
Use  of  Gas  Engines  for  Electric  Power  Generation,”  an  origi¬ 
nal  paper  by  Mr.  J.  R.  Bibbins,  of  the  Westinghouse  Machine 
Company.  Lantern  slides  were  used  to  illustrate  the  paper. 

The  discussion  following  the  paper  was  participated  in  by 
Prof.  W.  Trinks,  of  the  Carnegie  Technical  Schools;  Mr.  W. 
E.  Moore,  of  the  West  Penn  Railways  Company;  Mr.  Wm. 
Hoopes,  of  the  Aluminum  Company  of  America;  Mr.  C.  D. 
Smith,  of  the  U.  S.  Geological  Survey;  Mr.  E.  B.  Tuttle  and 
Mr.  R.  A.  L.  Snyder,  of  the  C.  D.  &  P.  Telephone  Company; 
Mr.  J.  G.  Schroeder,  of  the  Union  Switch  &  Signal  Company; 
Mr.  W.  F.  Flint  and  Mr.  E.  B.  McClelland,  of  the  Westing- 
house  Machine  Company,  and  Mr.  P.  M.  Lincoln,  Mr.  W.  L. 
Waters  and  Mr.  D.  W.  Burke,  of  the  Westinghouse  Electric  & 
Manufacturing  Company. 

The  subject  of  “Electric  Furnaces”  will  be  discussed  at  the 
next  meeting,  to  be  held  on  Jan.  12,  at  which  time  an  original 
paper  on  the  subject  will  be  presented  by  Mr.  Wm.  Hoopes,  of 
the  Aluminum  Company  of  America. 


Electrical  Engineering  at  Massachusetts 
Institute  of  Technology. 

As  is  well  known,  the  Massachusetts  Institute  of  Technology 
maintains  very  strong  undergraduate  courses  in  engineering, 
but  it  is  not  so  well  known  that  the  Institute  is  attended  by 
what  is  probably  the  largest  number  of  graduate  students  in 
any  of  the  engineering  schools  in  the  country.  There  are  now 
215  graduate  students  studying  at  the  Massachusetts  Institute 
of  Technology  on  whom  degrees  have  been  conferred  by  col¬ 
leges  and  engineering  schools  through  the  length  and  breadth 
of  the  continent. 

A  notably  large  number  of  the  young  men  studying  electrical 
engineering  at  the  Institute  of  Technology  come  from  among 
these  graduate  students.  Many  of  these  students  in  the  elec¬ 
trical  engineering  course  have  heretofore  pursued  a  course  in 
Arts  or  a  course  in  General  Science  and  are  spending  two  or 
three  years  in  completing  the  electrical  engineering  course  at 
the  Institute.  Others  have  graduated  from  other  engineering 
schools  and  are  spending  from  one  to  two  years  in  study  at  the 
Institute  to  get  its  baccalaureate  degree  in  electrical  engineer¬ 
ing;  and  a  few  of  particularly  high  preparation  are  pursuing 
advanced  study  and  research  for  the  purpose  of  obtaining  the 
higher  degrees  of  Master  of  Science  in  electrical  engineering 
or  Doctor  of  Engineering. 

It  is  probable  that  the  latter  students  occupied  in  advanced 
study  and  research  are  enjoying  the  first  regularly  organized 
work  in  this  country  leading  to  the  degree  of  Doctor  of  Engi¬ 
neering.  That  degree  has  heretofore  been  conferred  by  Ameri¬ 
can  engineering  schools  as  an  honorary  distinction,  but  it  has 
not  in  this  country  been  recognized  among  the  degrees  to  be 
secured  by  study  and  research  in  the  schools.  Brilliant  work 
has  been  done  by  students  studying  for  this  degree  in  the  great 
polytechnic  schools  at  Berlin  and  Carlsruhe,  Germany,  and 
work  of  this  nature  at  the  Massachusetts  Institute  of  Tech¬ 
nology  bids  fair  to  become  popular  with  students  of  the  highest 
ability  and  to  be  influential  in  the  development  of  engineering 
research. 

The  undergraduate  electrical  engineering  course  at  the  In¬ 
stitute  of  Technology  has  a  senior  class  which  is  20  per  cent 
larger  this  year  than  last  year,  and  the  department  will  soon  be 
a  candidate  for  larger  quarters.  The  laboratory  quarters  are 
large  and  impressive  in  their  equipment,  but  even  they  are 
becoming  overcrowded,  and  additional  class  rooms  are  much 
needed. 

The  prospects  of  entering  into  larger  quarters  are  bright 
with  the  advent  of  the  recently  elected  president.  Dr.  Richard  C. 
Maclaurin. 
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Meeting  of  the  Ithaca  Section,  A.  I.  E.  E. 

The  regular  meeting  of  the  Ithaca  section  of  the  American 
Institute  of  Electrical  Engineers  was  held  on  Friday  evening, 
Dec.  II.  Prof.  H.  Wade  Hibbard,  head  of  the  Railway  Mechan¬ 
ical  Department  of  Sibley  College,  presented  a  paper  on  “The 
Handling  of  Men,”  in  which  he  outlined  the  various  features 
of  executive  work,  and  pointed  out  the  essential  elements  of 
successful  co-operation  between  employers  and  employees.  He 
advocated  courses  of  instruction  in  handling  of  men  for  under¬ 
graduates  in  technical  schools,  and  instanced  the  Charlottenburg 
Technical  High  School,  of  Berlin,  as  an  example. 

The  paper  was  followed  by  a  lively  discussion,  in  which  par¬ 
ticular  attention  was  given  to  the  problem  of  the  treatment  of 
foreign  labor  in  the  American  shop  and  factory.  In  closing 
the  discussion  Professor  Hibbard  paid  a  high  tribute  to  Italian 
and  other  European  workmen,  and  stated  they  could  become 
very  efficient  mechanics  and  excellent  workmen  if  properly 
understood  and  managed. 

In  view  of  the  fact  that  the  local  branch  of  the  American 
Society  of  Mechanical  Engineers  was  formed  on  Dec.  lo,  the 
following  resolution  was  passed  by  the  Ithaca  section  of  the 
Institute :  “Resolved,  That  the  Ithaca  section  of  the  American 
Institute  of  Electrical  Engineers  extends  to  the  officers  and 
members  of  the  Cornell  University  branch  of  the  American 
Society  of  Mechanical  Engineers,  recently  formed,  best  wishes 
and  assurances  of  hearty  co-operation  in  their  work  and  plans.” 


Arc-Light  Composite  Electrode. 

A  patent  granted  Dec.  i  to  Berthold  Monasch,  of  Berlin, 
Germany,  on  an  application  filed  May  l6,  1906,  describes  an  arc- 
light  electrode  which,  it  is  stated,  overcomes  the  flickering  of 
composite  electrodes  due  to  the  formation  of  pools  of  melted 
material  at  the  electrode  ends.  This  result  is  produced  by  the 
addition  of  several  per  cent  of  silicon  carbon  to  the  materials 
of  the  composite  electrode,  the  presence  of  which  insures  at  all 
times  a  covering  on  the  electrode  ends  of  unfused  silicon  car¬ 
bide,  thereby  resulting  in  a  quietly-burning  arc. 


CURRENT  NEWS  AND  NOTES. 

BOSTON  MOTOR  BOAT  SHOH'.—A  motor  boat  and  en- 
gine  show  will  be  held  in  the  Mechanics  Building,  Boston,  in 
the  week  of  Jan.  23-30,  1909. 


SOUTHUESTERN  ELECTRICAL  ASSOCIATION.— 
The  executive  committee  of  the  Southwestern  Electrical  &  Gas 
Association  has  recently  decided  to  hold  the  1909  annual  con- 
of  $1,017,965. 


ILLUMINATED  PARADE.— At  the  head  of  a  large  re¬ 
ligious  parade  in  connection  with  some  Episcopal  evangelistic 
services  in  New  York  last  week,  a  large  cross  was  carried 
made  up  of  small  incandescent  lamps  fed  from  a  battery  in  the 
rear.  The  effect  was  beautiful  in  the  darkness  of  the  night. 


WESTERN  UNION  WAREHOUSE  BURNED.— sup¬ 
ply  warehouse  of  the  Western  Union  Telegraph  Company  at 
152  Franklin  Street,  New  York,  was  destroyed  by  fire  Dec.  8, 
entailing  a  loss  of  between  $175,000  and  $200,000.  By  the  same 
fire  the  Gold  &  Stock  Telegraph  Company  lost  about  $20,000 
worth  of  stock  tickers. 


NOBEL  PRIZES. — It  is  announced  that  Nobel  prizes  have 
been  awarded,  in  physics,  to  Prof.  Gabriel  Lippmann,  of  the 
University  of  Paris;  and  in  chemistry  to  Prof.  Ernest  Ruther¬ 
ford,  director  of  the  physical  laboratory  of  the  University  of 
Manchester,  England.  The  former  is  known  through  his  work 
in  electricity  and  color  photography;  the  latter  for  his  ad¬ 
vanced  studies  in  radioactivity. 


CONSERVATION  CONGRESS. — A  second  meeting  of  the 
Conservation  Congress  was  held  in  Washington  last  week  under 
the  auspices  of  the  new  National  Conservation  Commission, 
and  was  very  well  attended.  Both  President  Roosevelt  and 
Judge  Taft  took  part,  and  30  governors  of  States  participated. 
Steps  were  taken,  and  motions  approved,  in  favor  of  the  protec¬ 
tion  of  waterways  and  water  powers,  as  well  as  forests  and 
fuel  supplies. 


MEETINGS  OF  GENERAL  ELECTRIC  MANAGERS.— 
Managers  of  the  various  departments  of  the  General  Electric 
Company  will  hold  meetings  at  the  Fort  Wayne  Electric  Works, 
Fort  Wayne,  Ind.,  Dec.  16  and  17  and  Dec.  29.  At  the  meeting 
of  Dec.  16  the  principal  subject  for  consideration  will  be  ways 
and  means  for  bettering  production  at  the  least  cost.  At  the 
meeting  of  Dec.  29  representatives  from  the  various  lamp  fac¬ 
tories  operated  by  the  General  Electric  Company  will  discuss 
the  lamp  situation  from  the  same  standpoint. 


NON-MAGNETIC  YACHT.  — The  Carnegie  Institute, 
Washington,  has  awarded  a  contract  for  a  vessel  to  be  used  in 
carrying  out  its  progrjfm  of  magnetic  surveys  over  the  parts  of 
the  oceans  where  the  earth’s  magnetic  data  have  not  yet  been 
accurately  determined.  The  vessel  will  contain  no  magnetic 
material,  except  possibly  the  crank  shaft,  which  may  have  to 
be  made  of  steel.  Otherwise  the  only  metals  to  be  used  will 
be  bronze  and  manganese  alloy.  The  yacht  will  be  propelled 
by  a  gas  engine,  supplied  from  a  gas-producer  outfit. 


DEVELOPMENT  OF  THE  ELECTROMAGNETIC 
TELEGRAPH  RECALLED. — A  fire  has  destroyed  the  build¬ 
ing  of  the  Speedwell  Iron  Works,  at  Morristown,  N.  J.,  in 
which  Morse  and  Alfred  Vail  labored  in  the  development  of  the 
electromagnetic  telegraph.  The  iron  works  were  then  owned 
by  Judge  Vail,  father  of  Alfred  Vail,  who  furnished  the  funds 
that  enabled  the  Morse  telegraph  to  be  brought  to  the  practical 
stage.  The  Vail  family  has  always  contended  that  the  inven¬ 
tions  and  work  of  Alfred  Vail  conduced  most  toward  the  final 
success  of  this  form  of  the  electric  telegraph. 


FRANKLIN  INSTITUTE.— Dr.  W.  H.  Wahl,  the  veteran 
and  devoted  secretary  of  the  Franklin  Institute,  Philadelphia, 
has  just  resigned  to  the  deep  regret  of  the  management  and 
members.  His  health  has  been  poor  for  some  years  past,  and 
he  has  had  the  help  as  assistant  secretary  of  Mr.  Rigling,  the 
librarian  of  the  Institute.  The  management  has  recommended 
the  election  of  Mr.  James  Christie,  the  well-known  mechanical 
engineer,  now  a  member  of  the  board,  who  will  serve  without 
compensation.  Mr.  Rigling  will  continue  as  his  assistant. 


GAS  ENGINE  ASSOCIATION.— The  Internal  Combustion 
Engineers  Association  has  recently  been  formed  in  Chicago 
with  a  national  framework  and  with  a  membership  now  com¬ 
prising  Illinois,  Ohio,  Indiana,  Iowa,  Wisconsin,  Missouri  and 
California.  Its  chief  aim  is  to  help  the  manufacturers  of  gas 
engine  equipment  toward  a  greater  uniformity  in  detail  of 
design,  material  and  workmanship.  The  president  is  H.  R. 
Linn,  of  Postel  &  Linn,  consulting  engineers,  Chicago;  vice- 
president,  T.  J.  Bent,  chief  engineer,  Illinois  Steel  Company; 
treasurer,  T.  J.  Babcock;  secretary,  Walter  A.  Sittig. 


NORTHWESTERN  CONVENTION.— The  Northwestern 
Electrical  Association  convention  for  1909  will  be  held  at  Hotel 
Pfister,  Milwaukee,  Jan.  20  and  21.  We  are  advised  by  Presi¬ 
dent  P.  H.  Korst  that  among  the  features  on  the  program  will 
be  an  address  by  Prof.  B.  H.  Meyer,  chairman  of  the  Railroad 
Commission  of  Wisconsin,  and  one  by  Frank  G.  Vaughn,  on 
the  new  rules  and  regulations  of  the  Railroad  Commission. 
Among  the  papers  to  be  presented  are  one  on  “Tungsten 
Lamps”  and  another  on  “Storage  Battery  Auxiliaries.”  An 
invitation  to  visit  the  West  Allis  shops  of  the  Allis-Chalmers 
Company  has  been  accepted.  Further  details  of  the  program 
will  be  published  later. 
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Power  Plant  and  Heating  System  at  U.  S. 
Naval  Hospital,  New  Fort  Lyon,  Col. 

Bv  A.  P.  Ball. 

URING  the  past  year  the  United  States  government  has 
turned  the  old  Fort  Lyon,  in  Bent  County,  Colorado, 
into  an  elaborate  hospital  for  consumptives  of  the 
navy.  The  reservation  is  now  called  New  Fort  Lyon.  It  is 
admirably  located  on  the  high  prairie  plateau,  approximately 
seven  miles  from  the  town  of  Las  Animas,  which  is  on  the 
main  line  of  the  Atchison,  Topeka  &  Santa  Fe  Railroad. 

The  old  fort  was  famous  in  Kit  Carson’s  time.  It  consisted 
of  a  number  of  adobe  buildings,  most  of  which,  including  Kit 
Carson’s  living  quarters,  have  been  utilized  and  rehabilitated 
for  hospital  purposes.  They  have  been  transformed  partly  into 
quarters  for  the  commandant.  Dr.  Hibbett,  and  for  his  medical 
staff,  and  partly  into  storerooms.  To  this  have  been  added  a 
number  of  new  frame  buildings,  which  serve  as  patients’  wards 
and  as  quarters  for  the  hospital  stewards.  All  told,  there  are 


reservation.  The  chimney  is  of  sheet  iron,  4  ft.  in  diameter  and 
100  ft.  high.  To  the  right  of  the  power  house  a  low,  square 
building,  one  of  the  old  military  buildings,  was  turned  into  a 
“sump,”  the  upper  parts  of  the  walls  being  taken  down  and  the 
cellar  lined  with  concrete  to  form  a  basin  for  receiving  the 
water  as  it  is  pumped  from  the  wells. 

The  pumping  is  done  by  means  of  an  air-lift  system,  the 
compressed  air  being  furnished  by  two  steam-driven  air  com¬ 
pressors,  placed  inside  the  power  house.  From  the  sump  two 
Underwriters’  fire  pumps,  utilized  as  service  pumps,  and  also 
placed  inside  the  power  house,  convey  the  water  through  an 
8-in.  main  to  a  steel  water  tank  of  100,000-gal.  capacity,  which 
is  located  on  the  highest  point  of  the  reservation,  and  is  suffi¬ 
cient  for  supplying  drinking  water  to  the  hospital  for  a  num¬ 
ber  of  days,  besides  serving  as  an  emergency  storage  for  fire 
purposes. 

The  power  house  proper  is  divided  by  a  party  wall  into  two 
main  rooms,  the  engine  room  and  the  boiler  room.  Fig.  i 
shows  the  interior  of  the  engine  room,  the  party  wall  being 
just  visible  on  the  right-hand  side  of  the  picture.  In  the  fore- 
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FIG.  I. — GENERAL  VIEW  OF  INTERIOR  OF  POWER  PLANT. 


now  some  40  buildings  of  various  descriptions.  The  reserva¬ 
tion  covers  a  territory  of  approximately  one-quarter  of  a  square 
mile. 

To  furnish  water,  light,  heat,  power  and  ice  to  the  reserva¬ 
tion  and  to  take  care  of  all  refuse,  a  very  interesting  central 
power  plant,  combined  with  a  heating  and  lighting  system,  has 
been  installed.  The  plant  has  recently  been  turned  over  to  the 
government,  and,  inasmuch  as  it  includes  a  number  of  unique 
features,  the  following  short  description  and  illustrations  will 
doubtless  prove  interesting. 

Power  Plant. 

The  power  plant  is  located  on  the  outskirts  of  the  reserva¬ 
tion.  The  old  fort  was  seriously  handicapped  by  lack  of  water, 
which  had  to  be  brought  from  a  considerable  distance.  The 
hospital  authorities,  therefore,  decided  to  insure  their  inde¬ 
pendence  in  this  respect  by  drilling  two  wells  to  ground  water, 
about  250  ft.  deep,  and  it  is  in  the  neighborhood  of  these  wells 
that  the  power  plant  was  erected. 

The  building  is  of  cut  stone  taken  from  a  quarry  on  the 


ground  are  two  electric  generating  sets  consisting  of  vertical 
engines  direct-connected  to  direct-current  generators  of  a 
capacity  of  20  kw  each,  and  wound  for  250  volts.  The  switch¬ 
board  controlling  these  generators  is  placed  right  next  to  and 
behind  the  engines. 

On  the  left  of  the  picture  are  to  be  seen  the  flywheels  of  one 
of  the  air  compressors.  Continuous  water  supply  being  a  seri¬ 
ous  question,  there  are  two  air  compressors,  each  capable  of 
pumping  both  wells,  so  that  one  unit  can  always  be  kept  in 
reserve.  In  line  with  the  air  compressors,  but  not  visible  in  the 
picture,  are  the  two  Underwriters’  fire  pumps.  In  the  rear  of 
the  engine  room  is  a  lo-ton  ice-making  plant  with  its  own  dis¬ 
tilling  and  compressing  machinery.  This  ice-making  plant  is 
operated  in  connection  with  three  cold-storage  rooms  main¬ 
tained  at  different  temperatures  for  the  storage  of  meat  and 
other  perishable  provisions  for  the  hospital. 

Fig.  2  shows  the  interior  of  the  boiler  room.  There  are 
three  boilers  of  the  locomotive  type,  each  having  a  heating  sur¬ 
face  of  about  990  sq.  ft.  on  fire  tubes  and  a  grate  surface  of 
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about  28  sq.  ft.  The  boilers  and  steam  domes  are  completely 
covered  with  85  per  cent  magnesia  insulation,  as  are  also  all 
steam,  exhaust  and  hot-water  lines.  In  the  rear  of  the  boiler 
room  against  the  party  wall  are  three  heaters  which  furnish 
the  hot  water  for  heating  all  the  buildings  of  the  reservation. 
In  a  large  heater,  shown  on  the  right,  exhaust  steam  is  used, 
while  to  the  two  smaller  heaters  on  the  left,  live  steam  is  sup¬ 
plied.  Underneath  these  heaters  and  along  the  party  wall  are 
placed  two  boiler  feed-pumps,  a  boiler  feed-water  heater,  two 
hot-water  circulating  pumps  and  an  expansion  tank  with  air 
compressor  regulator  to  maintain  proper  pressure  in  the  hot- 
water  heating  system  throughout  a  wide  range  of  temperature. 

The  boiler  feed-pumps  can  take  water  from  the  sump  or  from 
the  service  pipes,  and  they  pass  it  through  the  feed-water  heat¬ 
ers  into  the  boilers.  Should  the  feed  pumps  fail,  the  boilers  can 
be  fed  by  means  of  injectors.  The  two  circulating  pumps  serve 
for  forcing  water  through  all  three  hot-water  heaters,  into  the 
heating  mains,  which  lead  from  the  power  house  toward  the 
reservation,  by-passes  being  provided  for  each  heater,  so  as  to 
allow  continuous  operation  even  in  case  repairs  to  one  of  the 
heaters  should  become  necessary. 

Figs.  I  and  2  together  give  a  good  idea  of  the  power-house 
piping.  From  the  domes  of  the  boilers  steam  of 1 00-lb.  working 
pressure  is  led  through  U-bends  of  a  radius  of  about  2j4  ft.  to 
a  6-in.  header,  which  runs  over  the  top  of  the  boilers  through 
the  party  wall.  Branches  lead  to  the  live-steam  heaters,  the 
generator  sets,  the  ice-making  machinery,  the  air  compressors, 
the  various  pumps,  etc.  All  branch  lines  are  taken  out  from 
the  top  of  the  header. 

The  machinery  in  this  power  house  may  appear  to  be  some¬ 
what  crowded,  but  it  just  suits  the  sailors  who  operate  it,  as 
it  reminds  them  of  conditions  on  board  ship. 

Electric  Lighting  System. 

From  the  switchboard  in  the  power  house  a  pole  line  leads 
along  the  main  streets  of  the  reservation.  All  buildings  are 
electrically  lighted  by  means  of  incandescent  lamps.  In  addi¬ 
tion,  there  are  40  incandescent  street  lamps  for  general  outside 
illuminating  purposes. 

Hot-Water  Heating  System. 

From  the  heaters  in  the  power  house  the  hot  water  is  led 
through  a  pair  of  6-in.  mains  to  a  point  about  250  yards  dis- 


FIG.  2. — VIEW  OF  INTERIOR  OF  BOILER  ROOM. 


tant,  where  several  branches  are  taken  off  and  run  to  the  differ¬ 
ent  rows  of  houses.  Each  building  has  its  own  service  connec¬ 
tion,  and  each  room  one  or  more  hot-water  radiators.  After 
being  cooled,  the  water  is  returned  through  pipes  of  the  same 
size  as  the  circulating  pumps  and  from  there  again  sent  through 
the  heaters  and  into  the  heating  system. 

Fig.  3  shows  the  trench  (during  construction)  in  which  the 
heating  mains  are  taken  out  of  the  power  house.  All  told 
there  are  several  miles  of  similar  trench.  The  trench  is  made 
of  concrete,  and  the  pipes  rest  on  rollers  supported  by  the  con¬ 


duit  walls,  a  clearance  of  2  in.  being  allowed  between  pipes  as 
well  as  between  pipes  and  concrete.  The  trench  is  covered  with 
reinforced  concrete  slabs.  The  illustration  shows  part  of  the 
trench,  with  pipes  installed  ready  for  service,  covers  in  place 
and  trench  partly  back  filled.  It  also  shows  one  of  the  expan¬ 
sion  joints,  which  are  placed  at  intervals  of  about  300  ft.  and 
which  consist  of  steel  U-bends  of  various  dimensions  according 
to  diameter  of  pipe.  The  trenches  around  these  expansion 
joints  were  kept  open  until  the  plant  was  placed  in  actual 
operation  and  it  was  very  interesting  to  watch  the  bends 
close  and  open  up  during  the  tests,  according  to  increase  and 
decrease  in  the  temperature  of  the  water  inside  the  pipes. 


FIG.  3. — VIEW  OF  TRENCH  UNDER  CONSTRUCTION. 


Manholes  are  provided  at  all  important  crossings,  and  all 
branch  lines  are  furnished  with  stop  valves  at  their  beginning 
and  end. 

Before  covering  and  backfilling  the  trenches,  they  were  en¬ 
tirely  filled  with  sponge  asbestos  and  the  cover  slabs  were 
sealed  to  the  sides  of  the  conduit  by  cement  mortar.  The  con¬ 
duits  were  carefully  drained  toward  the  manholes,  and  special 
drainage  pipes  connect  the  lowest  points  of  the  manholes  with 
the  sewerage  system  of  the  reservation.  The  entire  hot-water 
heating  system  is  thus  thoroughly  insulated  against  heat  losses 
and  protected  against  damage  from  moisture  and  water. 

The  plant  also  includes  a  garbage  crematory,  with  Morse  type 
of  furnace  suitable  for  taking  care  of  6  tons  of  garbage  and 
refuse  in  24  hours.  The  engineers  of  the  plant  were  Muralt  & 
Company,  of  New  York. 


Producer  Gas  Plant  at  Fairmont,  Minn. 

The  city  of  Fairmont,  Minn.,  at  its  municipal  electric  lighting 
plant  has  installed  two  gas-engine  units,  operated  from  pro¬ 
ducer  gas.  Both  engines  are  of  the  Munzel  type,  made  by  the 
Minneapolis  Steel  &  Machinery  Company.  These  engines  are 
shown  in  Figs,  i  and  2.  One  of  these  engines  is  of  the  twin, 
or  double-cylinder,  type,  rated  at  160  hp.  The  other  is  a  single¬ 
cylinder  engine  rated  at  80  hp.  The  i6o-hp  engine  is  belted 
to  a  loo-kw,  three-phase,  60-cycle,  2300- volt  Western  Electric 
alternator.  The  80-hp  engine  is  belted  to  a  5S-kw  alternator. 
Two  i6o-hp  gas  producers  furnish  the  fuel  for  the  engines. 

The  engines  and  producers  erected,  including  foundations, 
cost  $66  per  horse-power,  or  $102  per  rated  kilowatt.  The 
first  cost  of  such  a  plant  is,  of  course,  considerably  higher  than 
that  of  a  cheap  type  of  steam  plant.  The  coal  economy,  how¬ 
ever,  is  much  better  than  could  be  expected  from  a  steam  plant 
of  this  size. 

From  Sept.  7  to  Oct.  6  (30  days)  the  fuel  consumption  of 
the  plant  is  stated  to  have  been  41,275  lb.  of  anthracite  coal, 
costing  $6.20  per  ton.  This  would  make  the  monthly  fuel  bill 
$128,  which  is  very  low  for  a  plant  of  this  size  operating  24 
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hours  per  day,  as  any  central-station  man  operating  .a  steam  about  11  p.  m.  until  4  p.  m.  the  next  day,  and  the  loo-kw  unit 
plant  of  this  capacity  can  testify.  Of  course,  a  producer  gas  the  balance  of  the  time.  As  a  day  service  had  been  given  for 
plant  of  this  kind  will  show  relatively  greater  economy  where  only  eight  months  previous  to  the  time  this  load  curve  was 
coal  is  high,  as  in  Minnesota,  than  in  soft  coal  mining  districts,  taken,  there  had  not  been  time  to  work  up  much  day  load. 


lENERATCR  BELTED  TO  PRODUCER-OAS  ENGINE. 


No  accurate  records  are  obtainable  as  to  the  output  of  the 
plant,  as  watt-hour  meters  have  not  been  installed  on  the 
switchboard.  Some  rough  estimates  may  be  made  from  the 
switchboard  ammeter  readings.  For  a  month,  from  Sept.  7  to 
Oct.  6,  half-hourly  switchboard  ammeter  readings  show  that 
the  output  was  22,100  kv-amp  hours.  The  all-day  power 
factor  is,  of  course,  a  matter  of  surmise.  Assuming  it  to  be  Mr.  Alfred  Horne,  superintendent  of  the  plant,  to  whom  we 
85  per  cent,  the  output  for  the  month  would  be  18,700  kw-  are  indebted  for  all  the  information  furnished  in  this  article, 

hours.  This,  with  a  consumption  of  41,275  lb.  of  coal,  would  states  that  so  far  as  the  care  of  the  gas  engines  is  concerned, 

mean  2.2  lb.  per  kw-hour.  With  coal  at  $6.20,  this  would  be  a  they  require  fully  as  much  attention  as  steam  engines  and  are 
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FIG.  3.— .COAL  RECORD  FOR  24  HOURS. 


FIG.  2. — PRODUCER-GAS  ENGINES,  FAIRMONT,  MINN. 


cost  of  $0.0068  per  kw-hour.  Fig.  4  shows  the  daily  load  in  hardly  as  reliable,  on  account  of  the  more  delicate  parts.  Elx- 

ampcres  at  2300  volts  on  one  phase  of  the  three-phase  system,  perience  has  shown  that  when  the  operators  get  acquainted 

From  this  it  is  seen  that  for  much  of  the  time  the  small  S5-kw  with  the  engines  and  producers  and  learn  their  wants,  that 

unit  is  operated  at  about  half  load.  The  5S-kw  unit  is  run  from  there  need  be  very  little  trouble  with  them.  The  equipment  at 
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Fairmont  has  been  running  along  smoothly  and  the  manage-  uniform  speed  of  rotation  may  be  designated  as  £,.  If  the  same 
ment  is  well  pleased  with  the  installation.  number  of  turns  is  equally  distributed  into  n  slots  per  pole  per 

In  Fig.  3  is  shown  the  curve  plotted  from  the  hourly  coal  phase,  the  total  e.m.f.  En  produced  by  the  same  flux  is  some- 

records  which  are  kept  for  each  day.  The  large  amount  of  what  smaller  than  before,  because  the  e.m.f.  counter-generated 

coal  used  at  4  o’clock  is  caused  by  cleaning  the  producer.  As  in  the  coils  ia  the  different  slots  are  out  of  time-phase  with  each 


FIG.  4. — LOAD  CURVE  ONE  PHASE  OF  THREE-PHASE  BALANCED  LOAD. 

it  is  hard  to  clean  the  producer  when  it  is  working  under  a 
heavy  load,  this  cleaning  out  is  done  before  the  evening  load 
begins  to  come  on.  The  cleaning  consists  of  pulling  out  clink¬ 
ers  and  ashes.  The  amount  of  work  required  on  the  producers 
depends  much  on  how  much  care  is  taken.  If  they  are  not 
allowed  to  clinker,  there  is  little  work,  but  if  they  are  neglected 
and  allowed  to  clinker,  Mr.  Horne  says,  there  is  at  least  four 
times  as  much  work  to  take  care  of  the  fires,  and  it  will  also 
have  a  bad  effect  on  the  gas.  Only  one  producer  is  operated 
at  a  time.  The  one  in  use  in  October,  when  these  records 
were  taken,  had  been  in  operation  since  April  continuously. 

To  sum  up,  Mr.  Horne  thinks  there  is  as  much  work  in  taking 
care  of  a  producer  as  in  a  steam  plant,  but  the  producer  plant 
attendance  required  is  more  particular.  As  a  rule,  a  new  man 
will  declare  he  would  rather  take  care  of  four  or  five  steam 
boilers  than  one  producer,  but  he  gets  over  that  when  he  be¬ 
comes  acquainted  with  the  producer. 


Magnetizing  and  Potential  Coefficients  of 
Polyphase  Windings. 

By  R.  E.  Hellmund. 

In  a  paper  presented  before  the  last  annual  convention  of  the 
American  Institute  of  Electrical  Engineers,  the  writer  outlined 
a  graphical  method  by  which  the  various  coefficients  for  deter¬ 
mining  the  field  strength  and  the  value  of  the  magnetizing  cur- 


FIG.  I. — potential  factor  DISTRIBUTION.  FIG.  2. — CURRENT  FACTOR 
DISTRIBUTION. 

rents  of  polyphase  induction  motors  may  be  calculated  accu¬ 
rately.  Certain  of  the  results  obtained  by  this  method  are  some¬ 
what  different  from  the  values  given  in  a  number  of  test  books, 
which,  as  a  rule,  use  an  approximate  method  for  evaluating  the 
coefficients.  It  may  be  of  interest,  therefore,  to  give  the  results 
obtained  by  the  writer’s  method  as  far  as  required  for  practical 
purposes.  The  data  relating  to  fractional-pitch  windings  have 
not  been  previously  published. 

POTENTIAL  FACTORS. 

Assume  initially  a  machine  with  one  slot  per  pole  per  phase 
and  coils  having  a  throw  equal  to  the  pole  pitch;  that  is,  i8o 
electrical  space-degrees.  The  e.m.f.  counter  generated  in  this 
winding  by  a  certain  field  ^  of  sinusoidal  space  distribution  and 


t  4  e  6  10  It  14  1C  18  to  S2  S4 

Slot!  p«T  Pole 

FIG.  3.— REACTANCE  DISTRIBUTION  FACTOR  FOR  FULL-PITCH 
WINDINGS. 

Other.  The  difference  may  be  taken  into  consideration  by  a 
factor  kp,  which  may  be  called  the  “potential-distribution  factor.” 
That  is  to  say, 

*'=1:  <■''> 

Values  for  kp  are  shown  by  the  curves  of  Fig.  i  for  two- 
phase  and  three-phase  windings. 

If  the  coils  are  given  a  fractional  pitch,  that  is,  if  they  ex¬ 
tend  over  an  arc  less  than  i8o  electrical  space-degrees,  the  e.m.f. 
counter  generated  by  the  same  flux  in  each  coil  or  phase-wind¬ 
ing  is  reduced,  since  the  e.m.fs.  produced  in  the  two  sides  of  a 
coil  are  out  of  time-phase  with  each  other.  The  difference  be¬ 
tween  the  e.m.f.  p*"  produced  in  a  full-pitch  coil  and  the  e.m.f. 
ea  counter  generated  in  a  coil  extending  over  an  angle  of  o 
electrical  time-degrees,  may  be  taken  into  consideration  by  a 
factor  cp,  which  may  be  called  the  potential  pitch  factor.  That  is, 

^TT 

Values  for  Cp  are  represented  by  curve  cp  of  Fig.  6,  or  they 
may  be  ascertained  from  the  equation  (3). 

fp  =  sin-^  (3) 

CURRENT  FACTORS. 

Assume,  now,  that  a  m.m.f.  of  a  certain  number  of  ampere- 
turns  in  a  full-pitch  winding  wound  in  one  slot  per  pole  per 
phase  produces  in  case  of  an  open-circuit  secondary  a  field  which 


FACTOR  DISTRIBUTION. 

is  equivalent  to  a  sinusoidal  field  <t>t.  If  the  same  number  of 
turns  is  equally  distributed  into  n  slots  per  pole  per  phase  they 
will,  with  the  same  total  ampere-turns,  produce  a  field  which  is 
equivalent  to  a  sinusoidal  field  4>n,  which  is  smaller  than  ^i. 
The  total  magnetizing  effect  is  smaller,  because  the  magnetizing 
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effect  which  coils  of  a  certain  phase  winding  have  upon  some  of 
the  teeth  is  partly  or  entirely  neutralized  by  the  opposite  mag¬ 
netizing  effect  of  coils  of  the  same  winding.  The  difference  may 
be  taken  into  account  by  a  factor  which  may  be  called  the  “cur¬ 
rent  distribution  factor.”  That  is, 


kc  =  ^  (4) 

Values  for  ko  are  indicated  by  the  curves  of  Fig.  2. 

If  the  coils  extend  over  an  arc  less  than  180  electrical  space- 
degrees,  the  magfnetizing  effect  0o  of  each  coil  is  smaller  than 
the  magnetizing  effect  of  a  180-deg.  coil  because  the  m.m.f. 
acts  upon  a  smaller  area.  The  difference  may  be  taken  into  con¬ 
sideration  by  a  factor  which  may  be  called  the  “current-pitch 
factor.” 

Bn  ,  . 

The  value  of  Cc,  as  determined  for  a  two-phase  winding  with 
eight  slots  per  pole,  is  shown  by  the  curve  co  of  Fig.  6. 


REACTANCE  FACTOR. 

If  the  secondary  of  an  induction  motor  is  short-circuited  and 
the  rotor  is  allowed  to  run  at  absolutely  exact  synchronous 
speed,  certain  currents  will  be  produced  in  the  secondary.  These 
currents  react  upon  the  field  flux  and  change  the  primary  mag¬ 
netizing  current  to  a  certain  extent.  This  change  may  be 
taken  into  consideration  by  a  factor  which  may  be  called  the 
“reactance-factor.” 

Kr=^  (6) 

In  this  equation,  lo  is  the  magnetizing  current  for  the  open- 
circuited  secondary  and  the  magnetizing  current  for  the 
closed  secondary  with  rotor  at  synchronous  speed. 

The  reactance-factor  varies  with  the  number  of  slots  per  pole 
and  with  the  coil-pitch.  The  curves  of  Fig.  3  gfive  the  reactance- 
factor  for  full-pitch  windings.  The  curve  shown  in  Fig.  7  in¬ 
dicates  the  variation  of  the  reactance-factor  with  change  in  the 
coil-pitch  for  a  two-phase  winding  with  eight  slots  per  pole. 
Obviously  one  may  write, 

Kr  =  fer  X  Cr,  (7) 

where  kr  is  the  “reactance-factor”  for  any  full-pitch  winding 
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FIG.  6. — CURVES  SHOWING  THE  VARIOUS  PITCH  FACTORS. 


and  Cr  is  the  ratio  of  the  reactance-factor  for  the  fractional- 
pitch  winding  to  the  reactance-factor  of  the  full-pitch  winding 
of  the  same  number  of  slots. 


that  is,  covering  from  70  to  180  space-degrees,  the  value  of  cm 
differs  by  less  than  i  per  cent  from  cp. 

One  may,  therefore,  set 

Cfii  =  fp  =  siny  (10) 

Similar  results  have  been  obtained  for  two-phase  windings 
with  other  numbers  of  slots  per  pole.  For  three-phase  windings 
the  differences  between  cm  and  c  are  even  smaller  than  1  per 
cent. 

RESULTANT-FACTOR. 

For  formulas  in  which  the  magnetizing  current  is  expressed 
as  a  function  of  the  e.m.f.,  it  is  most  convenient  to  combine  kp 
with  km,  and  cp  with  cm.  One  may,  therefore,  introduce  a 
“resultant-distribution-factor.” 

fer  =  Itp  X  km  (tt) 

Values  for  kr  are  shown  by  the  curves  of  Fig.  5.  Moreover, 
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FIG.  7. — CURVE  SHOWING  THE  VARIATION  OF  THE  REACTANCE  FACTOR 
WITH  THE  COIL  PITCH  FOR  A  TWO-PHASE  WINDING  WITH  EIGHT 
SLOTS  PER  POLE. 


Cf  =  X  cp  =  sin*y  (12) 

If  all  factors  are  combined  into  one,  there  is  obtained 

K  —  krXsin'^  (13) 

APPROXIMATE  COEFFICIENTS. 

It  will  be  noticed  that  all  curves  for  the  distribution  coeflB- 
cient  are  comparatively  flat  when  at  least  eight  slots  per  pole 
are  used  and  that  the  coefficient  values  are  almost  constant.  It 
is  permissible,  therefore,  to  assume. 


kp  =  .903  for  two-phase  (exact  within  .4%  for  not  less  than  8  slots  per  pole. 

.958  “  three-phase  “  “  .4%  . . .  8  "  “  “ 

**  =  .736  “  two-phase  “  “  .8% . 8  . . 

.87s  “  three-phase  “  “  .8% . 8 . 

*r  =  .66s  “  two-phase  “  “  1.3%  “  "  “  8 . 

.838  “  three-phase  “  “  i.a% . 8 . 

*a 

fC— '.665  sin-j  for  two-phase  “  “  2%  “  “  “  “  8  " 


/iL=.838  sin* -y  for  three-phase  “  "  2%  “  “  “  “  8  “  "  ” 

Even  for  six  or  seven  slots  per  pole,  the  above  values  give 
results  which  are  not  more  than  4  per  cent  in  error.  Since  the 
errors  introduced  by  assumptions  other  than  those  relating  to 
the  coefficients  in  any  calculation  of  this  kind  are  much  larger,  it 
seems  fully  justifiable  to  use  the  latter  approximate  values  in 
place  of  the  exact  values  of  the  curves. 


Errors  in  Some  Methods  of  Calculating 
Alternating-Current  Transmission  Lines. 

By  L.  W.  Rosenthal. 


MAGNETIZATION-FACTOR. 

Since  in  practice  the  separation  of  the  current  factors  and  re¬ 
actance-factors  is  of  no  value,  one  may  introduce  their  prod¬ 
ucts,  which  may  be  called  the  “magnetization-distribution-fac¬ 
tor.”  That  is, 

km  —  ko  X  kr  (8) 

Values  for  km  are  shown  by  the  curves  of  Fig.  4. 

The  "magnetization-pitch-factor”  is. 

Cm  =  Co  X  Cr  (9) 

Values  of  cm  for  two-phase  windings  with  eight  slots  per  pole 
are  shown  by  curve  cm  of  Fig.  6. 

It  will  be  seen  that  for  all  pitches,  of  practical  importance. 


All  of  the  common  methods  of  calculating  the  size  of  alter¬ 
nating-current  transmission  lines  from  the  volt  loss  are  either 
indirect  or  inaccurate.  This  condition  results  from  the  fact 
that  it  is  impossible  to  devise  an  exact  formula  for  any  alter¬ 
nating-current  system  which  will  directly  indicate  the  size  of 
wire  required  for  the  transmission  of  energy  at  a  given  rate 
with  a  given  volt  loss.  Methods  of  the  indirect  class  require 
that  the  size  of  wire  be  known  and  hence  are  trial  methods. 
Approximations  of  the  second  class  may  be  sufficiently  close 
under  certain  conditions,  but  they  give  wholly  erroneous  re¬ 
sults  for  other  practical  cases,  as  will  be  shown  below. 

The  proper  size  of  wire  may  be  directly  calculated  for  any 
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given  power  loss,  but  this  solution  does  not  constitute  a  direct 
method,  since  the  condition  of  determining  importance  is  in¬ 
variably  one  of  regulation.  Direct  methods,  and  others  which 
could  be  readily  transformed  into  such,  have  been  in  common 
use  for  some  time.  The  purpose  of  this  article  is  to  point  out 
the  practical  conditions  under  which  these  solutions  may  lead 
to  undesirable  errors. 

Vector  diagrams  of  balanced  transmission  lines  are  shown 
in  Fig.  I  for  lagging  and  leading  currents.  In  Fig.  i,  01  is  the 


FIG.  1. — VECTOR  DIAGRAM  OF  BALANCED  TRANSMISSION  LINE. 


current  in  the  circuit,  OB  is  the  voltage  at  the  generator,  OA 
is  the  voltage  at  the  load,  9  is  the  phase  angle  of  displacement 
of  the  current  and  the  voltage  at  the  load,  9#  is  the  phase 
angle  of  displacement  of  the  current  and  the  generator  voltage, 
AD  is  the  resistance  volts  of  the  line,  DB  is  the  reactance 
volts  of  the  line,  AB  is  the  impedance  volts  of  the  line,  AC  = 
OB  —  OA  is  the  volt  loss,  and  AE  is  the  projection  of  AB 


obtain,  but  at  the  same  time  it  indicates  wires  which  may  be 
too  small  as  well  as  too  large.  Fig.  2  shows  the  error  of 
this  assumption  in  per  cent  of  the  calculated  values,  for  copper 
cables  in  underground  or  interior  conduits.  For  greater  sepa¬ 
ration  of  conductors,  the  errors  would  be  larger.  At  power 
factors  very  close  to  unity  the  error  is  reduced,  although  it  may 
still  be  appreciable. 

A  familiar  method  of  line  calculation  assumes  that  the 
impedance  volts  equal  the  volt  loss.  The  two  are  the  same 
only  when  the  power  factors  of  the  load  circuit  and 
of  the  line  are  equal,  but  as  this  condition  is  departed  from, 
the  error  increases  with  great  rapidity  and  reaches  absurd 
values  in  practical  cases.  The  wires  determined  by 
this  method  will  be  too  large.  Fig.  4  shows  the  error 
for  copper  wires  on  36-in.  centers  for  a  true  loss  of  10  per 
cent  of  the  generated  volts.  Thus  in  the  extreme  case  of 
No.  0000  wires  at  125  cycles  per  second  and  100  per  cent 
power  factor,  the  assumption  gives  a  positive  error  of  67  per 
cent,  which  leads  to  a  volt  loss  of  30  per  cent  instead  of  the 
true  value  of  10  per  cent.  In  general,  the  approximation  is 
wholly  erroneous  for  high  commercial  frequencies,  for  high  or 
leading  power  factors,  or  for  large  wires.  The  error  decreases 
slightly  as  the  per  cent  volt  loss  increases,  but  becomes  larger 
with  greater  spacing  of  wires. 

The  third  method,  based  on  the  assumption  that  the  projec¬ 
tion  of  the  impedance  volts  on  the  vector  of  delivered  volts 


FIG.  2. — ERROR  OF  ASSUMPTION  THAT  RESISTANCE  E.M.F.  EQUALS  VOLT  LOSS  FOR  COPPER  CABLES  WITH  IO/64-IN.  INSULATION  ON 
EACH  CONDUCTOR.  FIG.  3. — ERROR  OF  ASSUMPTION  THAT  PROJECTION  OF  IMPEDANCE  E.M.F.  EQUALS  VOLT  LOSS  FOR  COPPER  WIRES 
ON  36-IN.  CENTERS  AND  A  TRUE  LOSS  OF  10  PER  CENT  OF  THE  GENERATED  VOLTS.  FIG.  4 — ERROR  OF  ASSUMPTION  THAT  IMPEDANCE 
E,M.F.  EQUALS  VOLT  LOSS  FOR  COPPER  WIRES  ON  36-IN.  CENTERS  AND  A  TRUE  LOSS  OF  10  PER  CENT  OF  THE  GENERATED  VOLTS. 


drop,  and  in  per  cent  it  may  be  much  greater  or  much  less 
than  the  per  cent  power  loss. 

All  common  methods  of  directly  calculating  the  size  of  wire 
from  the  volt  loss  are  based  on  the  following  assumptions : 

1.  Resistance  volts  =  volt  loss  (in  Fig.  i,  AD  z=AC). 

2.  Impedance  volts  =  volt  loss  (in  Fig.  i,  AB  =  AC). 

3.  Projection  of  impedance  volts  on  vector  of  delivered 
volts  =  volt  loss  (in  Fig.  i,  AE  —  AC). 

The  first  approximation  is  often  used  in  the  calculation  of 
underground  cables  and  interior  wires,  where  the  proximity 
of  the  conductors  greatly  reduces  the  reactance  drop.  In  prac¬ 
tical  cases  the  error  of  this  assumption  may  be  very  large,  and 
either  positive  or  negative.  The  latter  condition  confines  the 
maximum  error  within  smaller  limits  than  would  otherwise 


equals  the  volt  loss,  gives  close  results  under  certain  condi¬ 
tions,  but  the  values  may  become  absurd  for  high  frequencies, 
for  high  or  leading  power  factors,  for  large  wires  or  for  large 
per  cent  volt  losses.  For  lagging  currents  the  approximation 
always  gives  too  small  values  of  the  volt  loss  and  size  of  wires. 
Fig.  3  shows  the  errors  for  copper  wires  on  36-in.  centers  for 
a  true  loss  of  10  per  cent  of  the  generated  volts.  The  error 
increases  very  rapidly  with  the  per  cent  volt  loss  and  is  larger 
for  greater  spacing  of  wires. 

From  the  foregoing  it  is  evident  that  none  of  the  above 
methods  is  safe  for  a  general  solution  of  practical  problems. 
Any  of  the  approximations  may  lead  to  results  wholly  erroneous 
and  to  conductors  entirely  at  variance  with  the  specified  require¬ 
ments. 


December  19,  1908. 


ELECTRICAL  WORLD. 


1345 


The  Luminous  Efficiency  of  Metal  Filament 
Lamps. 

By  VV.  W.  Coblentz. 

A  knowledge  of  the  laws  governing  the  radiation  of  metals 
with  variation  in  temperature  is  of  interest  in  connection  with 
the  numerous  speculations  offered  to  explain  the  great  light 
emissivity — that  is,  the  high  luminous  efficiency  of  the  new  in¬ 
candescent  lamps  with  metal  filaments. 

Within  the  past  few  years  several  fundamental  principles  re¬ 
lating  to  the  physical  properties  of  certain  substances  have  been 
sufficiently  well  established  so  that  one  can  form  a  reasonable 
estimate  of  what  to  expect  of  similar  substances,  operated 
under  similar  conditions.  One  very  important  principle,  estab¬ 
lished  by  Hagen  and  Rubens,’  is  the  proportionality  of  the  elec¬ 
trical  conductivity  and  the  reflecting  power  of  a  majority  of  the 
metals,  covering  the  whole  range  of  the  Mendelejeff  series,  and 
it  is  reasonable  to  suppose  that  the  few  metals  remaining  unin¬ 
vestigated  will  behave  similarly  in  their  reflecting  power  and 
other  physical  properties.  From  this  relation  it  would  appear 
that  the  reflecting  power  R  must  decrease  with  rise  in  tem¬ 
perature  of  the  metal,  for  the  electrical  conductivity  of  any 
given  metal  decreases  with  rise  in  temperature.  It  is  evident 
from  this  and  from  Kirchhoff’s  law  of  proportionality  of  emis¬ 
sion  and  absorption  (i  — R,  for  metals)  that  the  emissive  power 
of  metals  must  increase  with  rise  in  temperature,  correspond¬ 
ing  with  the  decrease  in  the  reflecting  power.  From  this  it 
would  appear  that  the  metals  cannot  have  a  radiation  constant, 
a,  of  the  type  which  obtains  for  a  “black  body,”  in  which 
a  — 1=4  in  Stefan’s  law  of  total  radiation.  As  a  matter  of 
fact,  this  so-called  “constant”  has  been  found  to  be  a  function 
of  the  temperature.  (See  Fig.  i.) 

Another  property  of  metals  is  their  large  absorption  coeffi¬ 
cient  (low  reflecting  power)  throughout  or  in  narrow  regions 
of  the  visible  and  ultraviolet  spectrum,  which  must,  therefore, 
exhibit  strong  selective  emission  in  this  part  of  the  spectrum. 
It  is,  therefore,  reasonable  to  suppose  that  such  metals  as  tung¬ 
sten,  tantalum,  etc.,  have  also  a  low  reflecting  power  in  the 
visible  and  ultraviolet  parts  of  the  spectrum. 

There  are,  therefore,  three  factors  which  are  instrumental  in 
producing  a  high  luminous  efficiency  in  metal  filament  lamps, 
namely,  (i)  a  high  melting  point,  which  permits  the  lamps  to 
be  operated  at  a  high  temperature,  thus  throwing  a  greater 
proportion  of  the  total  radiation  into  the  visible  spectrum  than 
obtains -at  lower  temperatures.  (2)  A  high  emissivity  (“selec¬ 
tive  emission”)  throughout  the  visible  spectrum,  due  to  the 
larger  absorption  coefficient  in  this  region  relative  to  the  infra- 


FIG.  I. — RADIATION  CONSTANT  OF  TUNGSTEN  LAMP. 

red.  (3)  A  high  value  of  the  so-called  radiation  constant 
a,  which  suppresses  the  infra-red  radiation. 

The  first  two  factors  are  fairly  well  established,  and  it  is  the 
purpose  of  the  present  paper  to  discuss  some  results  obtained 
in  an  investigation  of  the  third  factor,  viz.,  the  so.-called  radia¬ 
tion  constant,  a. 

Since  it  is  impossible  to  measure  the  temperatures  of  these 
metal  filaments,  it  is  necessary  to  assume  that  they  have  the 
same  radiation  laws  as  a  “black  body”  and  platinum,  in  which 
the  spectral  distribution  of  energy  has  been  found  to  be  repre¬ 
sented  by  the  Wien  equation : 

=  (1) 
where  is  the  bolometer-galvanometer  deflection  for  a  given 
wave  length,  X  and  temperature,  T.  The  other  quantities  in 
equation  (i)  are  constants.  Fortunately,  the  exponent  a  may 
be  ascertained  from  the  spectral  energy  curve  in  which  the 

'Hagen  and  Rubens;  Ann.  der  Phys.,  p.  35a,  1900;  pp.  1  and  43a,  190a. 


temperature  T  is  kept  constant,  without  knowing  the  actual 
temperature,  for  it  can  be  shown  from  equation  (i)  that  the 
ratio  of  the  emissivities  (the  observed  bolometer-galvanometer 
deflections)  E  and  Emm  for  any  two  wave-lengths  X  and 

Xinax  is : 


from  which  a  may  be  computed.  With  this  equation  it  is  pos¬ 
sible  to  obtain  some  idea  of  the  probable  total  emissivity  of  the 


FIG.  2. — DISTRIBUTION  OF  ENERGY  FLOW  IN  THE  SPECTRA  OF  FLASHED 
CARBON  AND  TUNGSTEN. 

metals  as  to  whether  it  is  proportional  to  the  fourth  power 
(a  — 1=4  for  a  “black  body,”  o  — 1  =  5  for  platinum)  or  to 
some  higher  power  of  the  absolute  temperature. 

In  order  to  carry  out  such  an  investigation  the  spectrum  of 
the  radiating  filament  is  produced  by  means  of  a  prism  which 
is  transparent  to  heat  waves.  This  spectrum  is  explored  with 
a  bolometer  or  a  thermopile. 

An  investigation  was  made  of  the  so-called  radiation  con¬ 
stant  a  of  various  filaments  (usually  iio-volt  lamps),  includ¬ 
ing  tungsten,  tanfalum,  osmium,  platinum,  carbon,  etc.,  for 
various  values  of  power  consumption.  The  results  obtained 
were  quite  unexpected  in  that  the  “constant”  was  found  to  be 
a  function  of  the  specific  power  consumption — that  is,  of  the 
temperature.  This  relation  is  well  illustrated  in  Fig.  i,  which 
gives  the  values  of  o,  of  a  iio-volt  tungsten  lamp,  at  various 
temperatures.  At  low  temperatures  the  value  is  unusually 
high,  but  drops  to  a  =  6.6  on  normal  operation.  A  similar 
variation  in  a  was  found  for  all  the  other  metals  examined,  in¬ 
cluding  platinum.  It  was  found  that  in  all  cases  the  so-called 
constant  a  was  higher  than  that  of  platinum.  Tungsten  and 
osmium  have  the  highest  values,  viz.,  a  =  6.6  and  6.9,  respec¬ 
tively,  on  normal  operation. 

For  tantalum  and  graphitized  carbon,  the  value  is  close  to 
that  of  platinum,  namely,  a  =  6.1  to  6.3. 

It  is,  of  course,  understood  that  the  larger  the  value  of  a,  the 
higher  the  temperature  must  be  raised  in  order  to  obtain  the 
same  emissivity  in  the  visible  spectrum  as  obtains  for  a  sub¬ 
stance  having  a  smaller  value  of  o.  Moreover,  the  higher  the 
value  of  o,  the  greater  the  suppression  of  the  radiation  in  the 
infra-red.  This  fact  is  well  illustrated  in  Fig.  2,  which  shows 
the  distribution  of  energy  flow  in  the  spectra  of  a  filament  of 
flashed  carbon  and  of  tungsten,  set  to  the  same  emissivity  in 
the  visible  spectrum.  The.  energy-flow  curves  show  that  the 
carbon  filament  emits  almost  one-third  more  infra-red  energy 
than  does  the  tungsten  lamp.  The  tungsten  lamp  was  operating 
at  considerably  below  the  normal  voltage  in  order  to  obtain  the 
same  emissivity  in  the  visible  spectrum  as  for  carbon,  hence,  it 
was  not  at  its  maximum  efficiency.  Nevertheless,  it  is  more  effi¬ 
cient  than  carbon,  due  to  the  higher  value  of  the  so-called 
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radiation  constant.  On  normal  voltage  the  luminous  efficiency 
of  the  tungsten  lamp  is  still  further  increased,  due  to  the  high 
temperature  at  which  this  filament  can  be  operated.  A  third 
(possible)  factor  which  tends  to  increase  the  luminous  efficiency 
of  metal  filaments,  viz.,  an  abnormally  high  emissivity  through¬ 
out  the  visible  spectrum  to  a  wave-length  of  about  im,  cannot  be 
demonstrated  by  means  of  bolometric  measurements,  because 
the  abnormally  high  emissivity,  if  present,  must  merge  gradually 
into  the  normal  emission  which  exists  beyond  im  in  the  infra¬ 
red,  due  to  the  uniform  reflecting  power. 

As  mentioned  elsewhere  in  this  article,  such  metals  as  plati¬ 
num,  iridium,  etc.,  which,  in  the  visible  spectrum,  have  a  low 
reflecting  power  (which  rises  rapidly  to  a  high  and  constant 
value  beyond  in  the  infra-red)  must  emit  an  abnormal 
amount  of  energy  in  the  visible  spectrum,  as  compared  with 
the  region  beyond  im,  where  the  reflecting  power  is  uniform 
and  much  higher  in  value.  As  already  mentioned,  it  seems  to 
be  a  physical  property  of  metals  to  have  a  low  reflecting  power 
in  the  visible,  and  especially  in  the  ultraviolet,  part  of  the 
spectrum.  All  of  the  numerous  metals  thus  far  examined  have 
this  characteristic,  and  there  are  sufficient  reasons  for  believing 
that  those  remaining  unexamined  have  this  same  characteristic. 
This  means  that  tungsten,  tantalum,  osmium,  etc.,  like  plati¬ 
num,  must  have  an  abnormally  high  emission  in  the  region  of 
the  spectrum  from  the  ultraviolet  to  about  im  in  the  infra-red. 
(It  seems  desirable  to  speak  of  the  emission  as  being  abnor¬ 
mally  high  in  the  “white  metals”  to  distinguish  it  from  the  true 
“selective  emission”  in  gold  and  in  copper,  which  is  caused  by 
narrow  bands  of  low  reflectivity  in  the  green  and  in  the  yellow, 
respectively,  of  these  two  metals.) 

Whether  or  not  there  exists  a  high  emissivity  in  the  visible 
spectrum,  the  data  presented  are  sufficient  to  account  for  the 
high  luminous  efficiencies  of  metal-filament  lamps. 

Electric  Welding. 

By  a.  E.  Buchenberg. 

Welding  is  the  operation  of  uniting  two  or  more  pieces  of  the 
same  or  different  metals  by  means  of  blows  or  pressure  while 
the  surfaces  to  be  joined  together  are  in  a  heated  plastic  condi¬ 
tion. 

The  art  of  welding  has  been  known  for  centuries.  The 
ancients  while  working  at  their  primitive  forges  discovered 
that  two  pieces  of  iron  could  be  securely  joined  by  raising  each 
to  a  very  high  temperature,  placing  one  piece  upon  the  other 
and  quickly  hammering  them  together.  Iron  above  all  other 
metals  is  peculiarly  adapted  to  welding  from  the  fact  that  it 
becomes  very  plastic  at  high  temperatures,  while  at  the  same 
time  the  “scale”  or  black  oxide  becomes  fluid  at  a  much  lower 
temperature  than  the  melting  point  of  the  iron  itself  and  affords 
a  very  effective  liquid  flux. 

Forge  welding  is  and  always  has  been  an  expensive  operation 
and  more  or  less  unreliable  unless  done  by  an  expert.  In  order 
to  weld  two  pieces  of  iron  in  a  forge  the  ends  are  first  heated 
and  “scarfed”  to  afford  a  liberal  surface.  They  are  then  re¬ 
heated  until  in  the  judgment  of  the  blacksmith  the  temperature 
is  somewhat  higher  than  the  proper  welding  heat.  The  scarfed 
ends  are  then  placed  on  an  anvil,  treated  with  borax  or  other 
welding  compound  to  form  a  flux  and  hammered  together  as 
quickly  as  possible.  The  quality  of  a  weld  made  in  this  way 
depends  upon  several  factors: 

(1)  Each  of  the  surfaces  to  be  welded  together  must  be  at 
the  proper  temperature  for  that  particular  grade  of  iron  or 
steel  at  the  time  the  blows  are  applied  to  force  the  surfaces 
together. 

(2)  To  obtain  a  perfect  weld  all  parts  of  the  surfaces  to  be 
welded  together  must  be  forced  into  intimate  contact  by  re¬ 
peated  blows. 

(3)  All  burned  metal  and  flux  must  be  forced  from  between 
the  welding  surfaces. 

The  conditions  for  making  a  perfect  weld  vary  for  different 
metals.  In  the  case  of  iron  and  steel  the  temperature  must 


not  be  allowed  to  reach  the  melting  point  of  the  material  or 
it  will  become  “burned”  and  the  mechanical  properties  of  the 
metal  destroyed.  In  the  case  of  copper  and  brass  the  metal 
must  actually  fuse  at  the  point  of  junction  to  obtain  a  weld. 

The  welding  of  copper,  brass,  bronze  and  other  alloys  of 
copper  is  not  practical  as  a  forge  operation.  In  welding  copper 
a  very  high  temperature  is  required  to  bring  the  metal  to  the 
necessary  plasticity.  While  in  this  condition  and  exposed  to 
the  air,  very  rapid  oxidization  takes  place,  and  the  scale  formed 
is  extremely  difficult  to  treat  with  any  flux.  The  metal  is  brittle 
near  the  welding  temperature  and  to  make  matters  worse  the 
range  of  temperature  between  the  plastic  and  the  molten  state 
is  very  small.  In  attempting  to  forge-weld  brass,  bronze  and 
other  copper  alloys  it  is  found  very  difficult  if  not  impossible  to 
prevent  the  oxidization  of  the  alloy  metals  with  their  compara¬ 
tively  low  melting  temperatures  before  the  copper  component 
has  reached  a  welding  heat.  Copper  alloys  are  also  found  to 
be  brittle  near  the  welding  temperature. 

While  welding  is  one  of  the  most  important  operations  in 
metal  working,  little  progress  has  been  made  in  the  forge 
method.  Reliable,  accurate  and  rapid  work  is  more  and  more 
in  demand  as  metal  manufacturing  expands  and  higher  working 
stresses  and  duplication  of  parts  are  called  for. 

Several  systems  of  electric  welding,  notably  the  arc  and  the 
acidulated  water  systems,  have  been  exploited;  the  present  dis¬ 
cussion  will  be  confined  to  what  is  known  as  the  Thomson 
process,  brought  out  and  commercialized  by  Prof.  Elihu 
Thomson  about  20  years  ago.  This  system,  which  until  a  short 
time  ago  was  protected  by  basic  patents,  fulfills  all  requirements 
for  uniform,  perfect,  accurate  and  economical  welding,  at  the 
same  time  affording  speed,  cleanliness  and  freedom  from  smoke 
gases,  etc. 

The  design  of  an  electric  welding  machine,  which  varies 
greatly  for  different  classes  of  work,  is  determined  by  require¬ 
ments  of  output,  speed  and  accuracy.  Machines  may  be  found 
hand-operated,  power-operated,  semi-automatic  and  automatic, 
with  a  range  of  output  from  a  few  hundred  welds  per  day  to 
as  high  as  8000  or  io,ooo.  The  essential  features  of  all 
machines  are  as  follows:  (i)  A  transformer,  the  primary 
coils  of  which  are  made  up  of  a  comparatively  large  number  of 
turns  of  copper  conductor  of  small  cross-section  and  connected 
to  an  alternating-current  circuit.  The  number  of  turns  will 
depend  upon  the  voltage  of  the  supply  circuit,  while  the  size 
of  the  conductors  will  depend  upon  the  transformer  rating  re¬ 
quired  to  do  the  work  for  which  the  machine  is  designed.  The 
secondary  winding  of  the  transformer  consists  usually  of  a 
single  conductor  in  the  form  of  a  cast-copper  bar  of  very  large 
sectional  area  as  compared  to  that  of  the  primary  conductors. 
The  secondary  current  is  thus  of  low  voltage  but  enormous 
volume  as  compared  to  that  in  the  primary  circuit.  (2)  Copper 
jaws  or  dies  to  clamp  the  work  while  the  weld  is  being  made 
are  either  mounted  directly  upon  the  terminals  of  the  secondary 
casting  or  attached  to  them  by  flexible  copper  conductors  whose 
current-carrying  capacity  corresponds  to  that  of  the  trans¬ 
former  secondary.  (3)  Provision  is  made  for  a  small  movement 
of  the  clamps  toward  and  away  from  each  other,  and  they  are 
so  arranged  that  mechanical  pressure  may  be  exerted  to  force 
together  the  ends  of  the  abutting  pieces  after  the  proper  weld¬ 
ing  temperature  has  been  reached. 

The  underlying  principle  of  electric  welding  is  a  very  simple 
one,  the  machine  being  an  adaptation  of  the  heating  effect  of 
a  current  of  large  volume  in  a  circuit  one  point  of  which  is  of 
relatively  high  electrical  resistance.  The  two  pieces  of  metal 
to  be  welded  together  are  held  in  the  clamping  dies  attached 
to  the  terminals  of  the  transformer  secondary  with  their  ends 
abutting  and  thus  complete  the  secondary  circuit  through  the 
clamping  dies,  flexible  leads  and  transformer  secondary  casting. 
The  junction  of  the  two  pieces  forms  the  point  of  highest  re¬ 
sistance  in  the  secondary  circuit  and  practically  all  of  the  heat¬ 
ing  effect  of  the  secondary  current  is  concentrated  at  this  point. 
As  the  two  pieces  become  heated  to  a  welding  temperature  at 
the  point  of  contact,  pressure  is  exerted  to  force  the  abutting 
ends  together.  The  metal  being  plastic  at  this  temperature  the 
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entire  end  surfaces  of  the  two  pieces  are  forced  into  intimate 
contact  and  a  perfect  molecular  union  or  weld  is  effected. 

The  heating  effect  of  the  current  is  equalized  over  the  entire 
contact  area  at  the  point  of  weld,  due  to  the  increase  in  elec¬ 
trical  resistance  of  metals  with  increase  of  temperature  and  the 
well-known  tendency  of  electrical  current  to  divide  into  paths 
inversely  as  the  resistances.  Thus  if  any  parts  of  the  surfaces 
in  contact  reach  a  higher  temperature  than  others  a  greater 
volume  of  current  is  automatically  shunted  through  the  parts 
at  the  lower  temperature,  the  whole  tendency  being  to  equalize 
the  heat  over  the  entire  contact  area.  Thus  the  interior  is  at 
the  same  temperature  as  the  exterior  and  the  result  is  a  perfect 
homogeneous  weld. 

Uniformly  reliable  and  satisfactory  results  are  obtained  in 
the  electrical  welding  not  only  of  iron  and  steel,  but  also  of 
copper,  brass,  bronze  and  many  other  metals  and  alloys.  In 
fact,  a  metal  that  cannot  be  electrically  welded  is  an  exception. 

Perfect  and  uniform  welds  can  be  made  in  copper  and  brass 
with  the  greatest  ease.  The  molecular  structure  of  the  metal 
is  not  disturbed  and  the  welds  are  in  all  respects  equal  in 
strength  to  any  other  part  of  the  piece  of  equal  area  and  will 
withstand  an  equal  bending,  rolling  or  drawing  operation. 

Since  the  temperature  of  the  iron  or  steel  to  be  welded  must 
not  be  allowed  to  reach  the  melting  point,  considerable  pressure 
is  required  to  force  the  surfaces  to  be  welded  into  intimate 
contact.  In  the  case  of  copper  or  brass  the  metal  must  be 
allowed  actually  to  melt  at  the  junction  and  only  enough  pres¬ 
sure  to  force  out  the  fused  metal  is  required.  In  many  cases 
no  difficulty  is  experienced  in  welding  together  entirely  different 
metals,  such  as  iron  and  brass. 

In  welding  copper,  brass,  copper  alloys  and  other  metals 
which  must  be  allowed  to  fuse  at  the  point  of  weld  as  stated 
above,  it  becomes  convenient  to  make  use  of  specially  designed 
machines.  These  machines  are  so  constructed  that  a  constant 
pressure  from  a  spring,  weight,  or  other  means  is  exerted  be¬ 
tween  the  ends  of  the  pieces  to  be  welded  together.  A  circuit- 
breaker  attached  to  the  machine  is  set  so  that  it  is  automatically 
opened  and  the  current  interrupted  at  the  instant  the  two  pieces 
are  forced  together,  due  to  the  fusing  at  the  point  of  weld. 
The  welding  operation  itself  is  thus  entirely  automatic  and 
with  a  proper  initial  adjustment  all  welds  are  uniform. 

When  it  is  required  that  a  piece  of  one  diameter  be  welded  to 
another  of,  say,  smaller  diameter  but  of  the  same  material,  one 
of  two  things  is  necessary  in  order  that  both  pieces  may  reach 
the  proper  temperature  at  the  same  time.  Either  the  end  of  the 
piece  of  larger  diameter  must  be  turned  down  to  the  diameter 
of  the  smaller  piece  for  a  short  distance — say  %  in.  from  the 
end — thus  making  the  sectional  areas  of  the  two  pieces  equal 
at  the  point  of  weld,  or  the  junction  of  the  two  pieces  is  not 
set  central  between  the  two  dies — as  is  the  case  for  stock  of 
equal  cross-section — but  the  piece  of  larger  diameter  is  allowed 
to  project  somewhat  farther  beyond  its  clamping  die  or  jaw 
than  the  smaller.  When  this  is  done  the  copper  dies,  now  being 
set  a  greater  distance  back  from  the  point  of  weld  on  the 
larger  piece,  will  conduct  heat  away  less  rapidly  on  that  side. 
With  a  proper  setting  of  the  work  the  heat  will  be  uniform  in 
both  pieces.  This  method,  however,  will  apply  only  where  the 
difference  in  sectional  area  is  comparatively  small. 

When  different  metals  are  to  be  welded  together  it  sometimes 
becomes  necessary  to  reduce  the  section  at  the  end  of  one  piece, 
that  of  the  highest  electrical  conductivity,  until  the  contact 
areas  are  such  that  the  proper  welding  temperatures  of  the  two 
pieces  are  reached  at  the  same  lime. 

In  electric  “butt  welding”  or  “snap  welding”  as  above  de¬ 
scribed  a  small  upset  or  fin  of  metal  is  thrown  out  all  around 
at  the  point  of  weld,  due  to  the  end  pressure  forcing  out  all 
the  burned  and  fluid  metal.  When  necessary  this  fin  is  re¬ 
moved  by  placing  the  weld  while  still  hot  in  a  power  press  or 
under  a  drop  hammer.  When  convenient  an  emery  wheel  is 
frequently  used  to  remove  this  surplus  material. 

The  heat  conductivity  of  the  metals  to  be  welded  is  one 
factor  in  determining  the  amount  of  electrical  energy  required. 
A  material  of  low  heat  conductivity,  such  as  iron  or  steel,  re¬ 


quires  less  energy  per  weld  than  a  material  of  high  heat  con¬ 
ductivity,  such  as  copper  or  brass.  This  is  due  to  the  small 
amount  of  the  total  heat  generated  at  the  weld  being  conducted 
to  the  clamping  jaws  and  dissipated. 

Some  of  the  more  important  advantages  of  the  electric  weld¬ 
ing  machine  over  the  forge  operation  are  enumerated  as 
follows : 

(1)  The  amount  of  stock  heated  in  making  a  weld  is  very 
small  and  practically  confined  to  the  space  between  the  two 
clamping  jaws.  This  distance  varies  from  %  in.  to  2  in.,  de¬ 
pending  upon  the  size  of  the  stock  to  be  welded.  There  is  no 
scaling  or  blistering  on  either  side  of  the  weld. 

(2)  The  heat  is  the  same  throughout  the  entire  body  of  the 
metal  at  the  point  of  weld.  The  surfaces  are  not  exposed  to 
the  air  at  high  temperature  with  consequent  rapid  oxidization, 
and  the  weld  is  as  perfect  inside  the  material  as  at  the  surface. 

(3)  There  is  no  waste  of  material  beyond  the  very  small 
amount  required  for  the  upset  or  fin  to  make  certain  that  all 
burned  stock  is  forced  out  and  intimate  contact  is  obtained. 

(4)  No  flux  of  any  description  is  required. 

(5)  Electric  welding  is,  or  can  be  made,  accurate  for  gage 
work  by  means  of  suitable  gages  and  stops  on  the  machine. 
The  pieces  to  be  welded  together  are  held  in  perfect  alignment 
by  the  clamping  jaws  of  the  machine. 

(6)  Electrical  welds  have  proved  absolutely  reliable.  The 
work  is  visible  at  all  times  during  the  operation  and  the  proper 
welding  temperature  for  any  particular  grade  of  metal  can  be 
accurately  gaged. 

(7)  The  welding  machine  makes  no  smoke  or  dirt  and  can  be 
located  in  any  convenient  place  about  a  factory. 

(8)  The  operation  of  an  electric  welding  machine  is  unac¬ 
companied  by  any  danger  to  the  operator.  The  welding  voltage 
used  is  so  low  as  to  make  it  impossible  to  obtain  the  slightest 
noticeable  shock. 

(9)  The  time  required  to  weld  small  stock  is  only  a  very  few 
seconds.  As  the  stock  becomes  larger  more  time  must  be 
allowed  for  the  material  to  reach  the  welding  temperature.  In 
any  case  the  time  required  is  very  much  less  than  with  the 
forge  operation. 

(10)  The  cost  of  electrical  energy  required  is  small  as  com¬ 
pared  to  the  fuel  and  maintenance  charges  of  a  forge,  oil  or 
gas  furnace.  The  fact  that  power  is  used  only  during  the  short 
time  required  to  make  a  weld  and  is  zero  during  the  time  re¬ 
quired  to  insert  and  remove  the  “work”  is  one  of  the  factors 
affording  the  distinct  economy  of  the  electric  welding  machine. 


Taxation  of  Water  Power  in  One  State 
That  Is  Developed  in  Another  State. 

By  Alton  D.  .\dams. 

Prior  to  August,  1904,  the  mills  of  the  Blackstone  Manufac¬ 
turing  Company  were  located  in  the  town  of  Blackstone,  Mass., 
where  the  company  also  owned  more  than  250  acres  of  land 
with  a  dam,  canal  and  fall  along  the  Blackstone  River,  that 
developed  water  power  for  the  mills. 

In  the  above  year  the  Blackstone  Company  built  a  new  mill 
in  Rhode  Island,  a  few  hundred  feet  from  the  old  mills,  and 
extended  its  canal  about  20  ft,  into  that  State,  where  the  water 
power  was  developed  and  electrically  transmitted  to  the  new 
mill.  Under  this  reconstructed  plan,  the  gates,  wheels  and 
the  power  house  were  all  in  Rhode  Island,  and  all  of  the 
water  power  was  developed  there.  At  the  dam,  in  Massachu¬ 
setts,  the  fall  of  the  river  was  15  ft.,  at  the  old  mills  the  fall 
from  the  canal  to  the  river  was  29  ft.,  and  at  the  new  power 
house  in  Rhode  Island  the  fall  from  the  canal  was  32  ft. 

The  assessors  of  the  town  of  Blackstone  taxed  the  property 
there,  including  the  land,  dam  and  canal,  on  the  basis  of  its 
value  as  a  source  of  power  not  only  at  the  old  mills,  but  also 
at  the  new  power  house  in  Rhode  Island,  and  from  this  assess¬ 
ment  the  company  appealed  for  an  abatement  of  the  tax.  It 
was  the  contention  of  the  company  that  the  water  power  was 
annexed  to  its  mill  in  Rhode  Island  and  that  the  land  and 
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structures  in  Massachusetts  should  not  be  taxed  for  any  value 
based  on  their  use  or  their  capacity  for  use  in  the  development 
of  water  power  in  Rhode  Island.  This  contention  was  based 
largely  on  the  case  of  Boston  Manufacturing  Company  vs. 
Newton,  22  Pickering  22,  the  doctrine  of  which  is  stated  in  the 
headnote  as  follows:  “Water  power  for  mill  purposes,  not 
used,  being  merely  a  capacity  of  land  for  a  certain  mode  of 
improvement  cannot  be  taxed  independently  of  the  land.”  In 
the  case  just  cited,  the  attempt  was  made  to  tax  the  water  as  a 
distinct  subject,  apart  from  the  land  over  which  it  flowed,  and 
the  tax  on  the  land  itself  was  upheld,  while  that  on  the  water 
was  held  to  be  invalid.  The  case,  however,  has  been  taken  as 
authority  for  the  proposition  that  when  water  is  appropriated 
and  used  for  power,  it  is,  as  between  different  owners  and 
municipalities,  taxed  with  the  property  to  which  it  is  applied. 

In  its  opinion  on  the  above  Blackstone  case,  the  court  traces 
the  reason  for  the  rule  last  stated  back  to  the  Massachusetts 
mill  acts,  and  says  that  these  acts  have  been  sustained  upon  the 
right  of  the  Legislature  to  regulate  the  use  of  property  for 
the  best  interests  of  the  owners  and  of  the  public,  when  dif¬ 
ferent  persons  have  separate  rights  which  have  a  common  re¬ 
lation  to  certain  property.  Under  the  mill  acts,  one  riparian 
owner  on  a  stream  has  authority  to  so  construct  a  dam  on  his 
property  as  to  flood  the  lands  of  an  upper  riparian  owner  where 
the  water  power  is  undeveloped,  for  the  private  purpose  of 
operating  a  mill,  the  lower  riparian  owner  paying  damages  for 
the  lands  flooded.  The  lands  of  the  upper  riparian  owner  are 
clearly  “taken”  when  flooded  with  water  by  a  dam  below, 
though  the  general  rule  is  that  private  property  can  only  be 
“taken”  for  a  public  use,  but  the  mill  acts  have  been  sustained 
as  a  “regulation”  of  property,  as  above  stated. 

In  the  Blackstone  case,  the  court  goes  on  to  say  that  while 
the  rule,  in  Massachuse'tts,  has  been  to  tax  water  power  with 
the  particular  land  where  it  is  developed,  this  rule  is  not  to  be 
followed  as  to  water  power  developed  in  another  State  beyond 
the  reach  of  Massachusetts  law.  The  flow  of  the  water  and  its 
fall  in  Massachusetts  are  natural  elements  of  value  in  the  land 
there,  and  as  this  flow  and  fall  together  with  the  dam  and  canal 
are  used  to  develop  water  power  in  Rhode  Island,  the  land 
with  these  elements  of  value  should  be  taxed  in  Massachusetts 
with  reference  to  their  use  in  the  other  State. 

The  court  cited  several  cases  where  the  capacity  of  land  for 


Commonwealth  Edison  Improvements. 

Mr.  Peter  Junkersfeld,  electrical  engineer  of  the  Common¬ 
wealth  Edison  Company,  Chicago,  addressed  the  noonday  meet¬ 
ing  of  the  Electric  Club  of  Chicago,  Dec.  9,  on  the  recent 
extensions  to  the  physical  property  of  the  Commonwealth  Edi¬ 
son  Company.  He  called  attention  to  the  fact  that  it  is  now 
about  20  years  since  the  first  Edison  station  was  started  in 
Chicago.  Ten  years  ago  the  total  capacity  of  the  Chicago 
Edison  Company  stations  was  12,000  kw.  To-day  the  total 
capacity  of  the  Commonwealth  Edison  Campany  stations  is 
140,000  kw.  He  described  the  principal  engineering  features 
of  the  new  Quarry  Street  station,  stating  wherein  it  differed 
from  the  Fisk  Street  station.  These  details  can  be  found  in 
the  Electrical  World  of  May  16,  1908,  in  the  article  on  the 
Commonwealth  Edison  Company’s  system.  The  Quarry  Street 
station  is  designed  for  a  capacity  of  six  14,000-kw  units,  of 
which  two  are  now  installed.  The  total  output  of  stations  of 
the  company  has  reached  as  much  as  1400,000  kw-hours  per 
day.  The  connected  horse-power  of  motors  aggregates  113,000. 
The  company  employs  2300  regular  employees.  The  last  year 
about  750,000  tons  of  coal  were  consumed.  Several  times  that 
much  coal  would  have  been  burned  if  power  had  been  produced 
in  a  number  of  isolated  plants  scattered  over  the  city,  as  the 


water  power  development  was  included  as  an  element  of  its 
value  for  purposes  of  taxation,  but  mentioned  only  one  Massa¬ 
chusetts  case  where  land  and  hydraulic  structures  in  one  State 
have  been  taxed  with  reference  to  their  value  for  the  develop¬ 
ment  of  water  power  in  another  State,  the  case  being  that  of 
Farmington  River  Water  Power  Company  vs.  County  Com¬ 
missioners,  1 12  Mass.  206.  In  this  last-named  case  it  appeared 
that  the  Farmington  River  Company  owned  596  acres  of  land 
flooded  for  a  reservoir  by  a  dam  in  the  town  of  Otis,  Mass., 
that  the  company  developed  no  water  power,  and  that  only  a 
small  amount  of  power  was  developed  by  anyone  on  the  Farm¬ 
ington  River  in  Massachusetts.  The  capital  stock  of  the  Farm¬ 
ington  Company  was  mainly  held  by  the  owners  of  water 
powers  used  at  mills  along  the  Farmington  River  in  Connecti¬ 
cut,  and  these  owners  had  contributed  the  funds  for  the  con¬ 
struction  of  the  dam  and  reservoir  in  Massachusetts  for  the  pur¬ 
pose  of  obtaining  a  more  constant  supply  of  water  at  their  mills. 

In  fixing  the  value  of  the  dam  and  reservoir  at  $20,000,  for 
the  purpose  of  taxation,  the  commissioners  of  Berkshire 
County,  Massachusetts,  did  so  in  reference  to  the  use  of  the 
dam  and  reservoir  for  the  production  of  power  in  Connecti¬ 
cut.  From  this  taxation  the  Farmington  Company  appealed, 
and  set  up  the  claim  that  the  dam  and  reservoir  had  no  market 
value  and  produced  no  income,  but  the  tax  was  upheld. 

The  above  cases  evidently  have  an  important  bearing  on  the 
taxation  of  large  hydro-electric  plants,  which  utilize  long 
stretches  of  rivers,  and  in  a  number  of  instances  develop  water 
power  in  one  State  with  the  aid  of  reservoirs  and  of  the  fall 
along  a  river  in  another  State.  One  such  instance  may  now 
be  found  in  connection  with  the  property  involved  in  the  above 
Farmington  case,  for  the  reservoir  in  Massachusetts  still  regu¬ 
lates  the  flow  of  the  Farmington  River,  and  on  that  river,  in 
Connecticut,  are  two  hydro-electric  plants  that  generate  a  large 
part  of  the  energy  used  for  lighting  in  Hartford. 

From  the  doctrine  of  the  Farmington  and  the  Blackstone 
cases,  it  appears  that  every  additional  water  power  developed 
on  the  Farmington  River,  in  Connecticut,  may  make  more 
valuable,  for  purposes  of  taxation,  the  reservoir  on  that  river 
in  Massachusetts,  and  if  the  water  power  of  the  Blackstone 
Company  in  Rhode  Island  becomes  more  valuable  for  its  use 
in  that  State,  the  value  of  the  land,  fall,  dam  and  canal  in 
Massachusetts  will  probably  increase. 


economy  would  not  have  been  so  great,  nor  would  it  have  been 
possible  to  burn  this  extra  amount  of  coal  with  as  little  smoke 
as  in  the  large  station.  The  company  is,  therefore,  relieving 
the  streets  of  a  large  amount  of  coal  traffic  and  reducing  the 
amount  of  smoke.  Of  the  output  not  delivered  to  railway 
companies,  but  sold  for  miscellaneous  central-station  purposes, 
about  one-third  is  sold  for  power  and  two-thirds  for  light. 


Single  Fuel  Burning  at  Salem,  Mass. 

The  Salem  (Mass.)  Electric  Lighting  Company  is  one  of 
the  few  central  stations  of  its  size  in  Massachusetts  which 
burns  a  single  brand  of  coal,  instead  of  a  mixture  of  fuels. 
In  reply  to  a  question  why  this  practice  obtains.  General  Mana¬ 
ger  S.  Fred  Smith  states  that  while  the  company  has  made  no 
special  tests  of  the  combustion  of  its  fuel,  Georges  Creek  coal, 
its  experience  has  shown  that  it  is  better  to  use  a  straight  coal 
than  to  go  to  the  trouble  of  mixing  the  coal  with  cheaper  fuels. 
Although  the  first  cost  of  a  mixture  may  be  a  little  less,  he 
believes  that  the  ultimate  increased  expense  on  account  of  more 
labor  and  lower  efficiency  overcomes  any  advantage  in  buying 
the  cheaper  fuels.  Mr.  Smith  feels  that  the  smoke  problem  is 
also  better  handled  with  the  straight  Georges  Creek  coal,  and 
while  his  station  is  near  the  residential  section  of  this  old  and 
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aristocratic  community,  the  company  practically  never  has  any 
complaint  concerning  smoke,  and  the  percentage  of  ash  ob* 
tained  with  the  boilers  is  very  low.  The  company  uses  Reagan 
grates  under  its  boilers,  and  has  obtained  good  enough  results 
under  its  return  tubular  boilers  to  install  these  grates  under 
four  comparatively  new  350-hp  water-tube  boilers.  The  pro¬ 
duction  economy  of  the  plant  compares  favorably  with  other 
plants  of  its  size  in  the  state. 


Set-Back  for  Municipal  Light  Scheme  in 
Mobile. 

The  city  of  Mobile,  Ala.,  feels  that  it  has  solved  the  question 
of  commercial  and  street  lighting  very  satisfactorily  for  the 
next  10  years,  and  all  talk  of  a  municipal  plant  has  disappeared. 
The  municipal  authorities  are  of  the  opinion  that  “it  would  be 
poor  policy  to  engage  in  municipal  ownership  of  utilities  other 
than  those  which  the  city  now  owns.”  The  arrival  at  this  con¬ 
clusion  was  hastened  by  the  offer  of  the  Mobile  Electric 
Company  to  grant  rates  for  general  commercial  purposes  as 


follows : 

•  Gross. 

Discount 

Net 

Cents. 

Cents. 

Cents. 

From  I  to  so  kw-hours  inclusive.... 

3 

7 

From  51  to  150  kw-hours  inclusive.. 

2 

7 

From  151  to  300  kw-hours  inclusive. 

2 

6 

From  301  to  500  kw-hours  inclusive. 

2 

5 

From  501  and  upward . 

2 

45 

The  minimum  bill  is  $1.25.  The  Mobile  company  has  also 
made  a  bid  for  street  lighting  for  $57  per  light  per  year  on 
the  all-night  and  every-night  basis. 


Advantage  of  Corporation  Publicity. 

In  a  paper  read  by  President  Jas.  L.  Richards,  of  the  Boston 
Consolidated  Gas  Company,  before  the  Massachusetts  Street 
Railway  Association,  on  Dec.  9,  emphasis  was  placed  upon  the 
desirability  of  corporation  publicity.  President  Richards  stated 
that  the  desirability  of  publicity  for  public  service  corporations 
has  been  drilled  into  him  from  his  own  personal  observation, 
notably  in  the  improvement  of  the  Boston  gas  situation  since 
1902.  At  that  time  the  reputation  enjoyed  by  the  gas  com¬ 
panies  was  not  an  enviable  one.  Within  a  very  short  time 
after  Mr.  Richards  became  connected  with  the  company,  peti¬ 
tions  for  lower-priced  gas  were  filed  and  hearings  held,  and 
the  question  of  municipal  ownership  was  under  consideration 
and  advocated  by  some  of  the  press  and  many  of  the  aldermen 
and  councilmen  of  the  city  of  Boston.  During  the  hearings 
for  lower-priced  gas  President  Richards  invited  the  experts 
for  the  petitioners.  Prof.  Edward  Bemis  and  others,  to  investi¬ 
gate  the  gas  company’s  records  and  books,  telling  them  that 
anything  they  wanted  which  the  companies  had  they  could  have. 
The  proposition  seemed  to  surprise  the  opponents  of  the  com¬ 
panies,  but  it  was  made  in  good  faith,  knowing  that  there  was 
nothing  to  cover  up,  and  that  if  all  the  facts  were  known  the 
opposition  would  be  greatly  modified.  The  same  proposal  was 
made  to  the  late  Professor  Parsons,  who  was  the  principal 
advocate  of  municipal  ownership.  The  result  was  that  within 
a  comparatively  short  time  the  late  Professor  Parsons  publicly 
stated  that  he  did  not  believe  that  municipal  ownership  was  a 
good  thing  for  the  city  of  Boston  so  far  as  the  gas  business 
was  concerned,  and  it  is  doubtful  if  the  company  has  to-day 
a  firmer  friend  than  Professor  Bemis,  who  was  the  chief  ex¬ 
pert  against  it  in  the  arguments  for  lower-priced  gas  during  the 
consolidation  period.  Since  consolidation  the  company  has 
gone  to  a  substantial  expense  each  year  to  employ  an  inde¬ 
pendent  auditor  to  audit  its  books,  and  to  find  out  if  all 
moneys  have  been  expended  legitimately.  This  information  is 
made  public  so  that  every  one  of  the  120,000  customers  of  the 
company  can  know  all  the  facts  regarding  the  important  points 
of  the  business,  as  the  company  knows  them  itself.  This 
method  has  been  followed  for  a  number  of  years,  and  while 
it  has  cost  some  money.  President  Richards  says  he  considers 
it  the  best  investment  the  company  has  ever  made. 


Sidelights  on  Central  Station  “  New 
Business”  Work. 

By  H.  H.  MacPherson. 

In  the  so-called  good  old  times  when  it  was  thought  that  a 
new-business  department  was  unnecessary  because  people  either 
did  want  or  did  not  want  to  use  gas  or  electricity,  and  that 
was  the  end  of  the  matter,  the  real  personal  contact  between 
the  company  and  its  consumers  was  limited  to  the  small  area 
occupied  by  the  officers  of  the  company.  In  fact,  there  were 
so  many  special  rates  in  order  to  cover  so  many  special  condi¬ 
tions  that  no  one  but  an  officer  of  the  company  could  have  the 
special  knowledge  needed  in  furthering  the  commercial  inter¬ 
ests  of  the  company. 

During  the  period  when  it  was  coming  to  be  recognized  that 
personal  representation,  a  good  sales  department  and  the  con¬ 
sequent  education  of  the  public  made  the  most  paying  kind  of 
an  investment  for  a  gas  and  electric  company,  a  few  poor 
solicitors  were  put  out  upon  a  fixed  salary  to  try  to  get  new 
business.  They  were  so  hedged  about  with  rules  and  regula¬ 
tions,  and  so  handicapped  with  the  conditions  which  grew  out 
of  the  old  specialty  system,  that  most  of  their  work  consisted 
in  saying,  “I  cannot  say  whether  I  will  be  allowed  to  do  that 
or  not,  but  I  will  see  what  the  general  manager  says  about  it.” 
Obviously  such  a  method  of  procedure  inspired  neither  ambi¬ 
tion  in  the  heart  of  the  solicitor  nor  respect  for  the  company’s 
business  methods  in  the  mind  of  the  prospective  customer. 
Each  experience  of  this  kind  made  it  appear  more  and  more 
clearly  that  simpler  rates,  rules  and  regulations  must  go  hand 
in  hand  with  new-business  solicitation,  and  that  as  the  proper 
sort  of  men  were  found  and  educated,  they  must  be  given  more 
and  more  latitude  in  every  way  that  would  make  for  ease  and 
simplicity  in  dealing  with  consumers,  thus  becoming  company 
representatives  in  the  fullest  sense  of  the  word.  Thus  it  ap¬ 
pears  that  a  properly  accredited  representative  is  the  personifi¬ 
cation  of  an  officer  of  the  company  to  the  consumers  and  pros¬ 
pective  consumers  in  his  district. 

While  this  condition  is  the  goal  toward  which  every  progres¬ 
sive  company  is  striving,  none  of  them  has  yet  reached  it,  due 
mainly  to  the  difficulty  of  getting  the  right  kind  of  men  and 
of  training  them  to  exercise  such  great  authority. 

A  man  who  can  sell  gas  and  electricity,  and  all  the  appliances 
using  either,  might  make  a  first-class  representative  in  a  resi¬ 
dence  territory  and  yet  be  almost  a  total  failure  in  a  business 
territory,  primarily  because  in  a  residence  territory  he  deals 
with  women,  while  in  the  business  territory  he  must  handle 
cold,  hard-headed  “I-must-be-shown"  business  men. 

In  the  progress  of  events  a  representative  is  sure  to  find  in 
his  work  new  conditions  to  which  he  must  adapt  himself.  But 
never  before  has  he  encountered  four  such  vital  propositions 
all  at  one  time  as  exist  to-day  with  the  new  high-efficiency 
lamps,  gasoline  lighting  plants,  spectacular  signs,  and  the 
readiness-to-serve  rate. 

To  the  representative  falls  a  very  large  part  of  the  task  of 
maintaining  the  yearly  increase  in  revenue.  Of  the  four  propo¬ 
sitions  just  cited,  three  make  fierce  attacks  on  the  revenue,  and 
the  fourth,  while  it  builds  up  the  revenue,  requires  a  very  heavy 
construction  cost  and  is  also  very  expensive  to  operate,  thus 
limiting  its  field  to  large  businesses.  Moreover,  most  companies 
pay  their  representatives  a  small  fixed  salary  plus  a  percentage 
of  the  increase  in  revenue — that  is,  if  these  new  conditions 
wipe  out  the  increase  the  representative  draws  no  percentage. 

However  badly  off  the  representative  may  be,  the  company  is 
worse  off  because  no  increase  virtually  means  no  profits.  If 
the  company  has  spent  thousands  of  dollars  in  educating  the 
public  to  the  use  of  the  readiness-to-serve  rate  in  connection 
with  a  certain  standard  of  necessary  light,  the  only  way  in 
which  it  can  keep  up  its  revenue  in  the  face  of  the  competition 
of  high-efficiency  lamps  and  of  gasoline-lighting  plants  is  to 
spend  thousands  more  in  educating  the  public  to  an  even 
higher  standard  of  lighting. 

Fortunately  the  gasoline  plants  help  to  raise  the  lighting 
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standard  because  of  the  high  intrinsic  brilliancy  of  the  lamps, 
although  the  electric  company  probably  would  much  prefer  to 
use  its  own  methods  of  raising  the  standard  of  light.  Then, 
too,  the  tungsten  lamp  and  the  latest  forms  of  the  inverted  gas- 
cluster  lamps  are  the  hnest  kind  of  weapons  for  putting  a 
quietus  on  gasoline  competition.  Hence,  with  proper  handling 
and  hard  work  the  gasoline  trouble  should  not  last  long  enough 
to  make  serious  inroads  upon  the  revenue. 

The  tungsten  lamp  affords  another  proposition  altogether. 
In  the  better  class  of  business  houses  it  will  undoubtedly  raise 
the  standard  of  light,  and  increase  the  number  of  hours  burn¬ 
ing  per  day,  with  a  consequent  increase  in  the  revenue  from 
the  very  start.  However,  in  the  majority  of  business  houses 
and  in  residences  the  natural  method  would  be  to  replace  the 
high-wattage  lamps  which  are  used  for  the  greatest  number  of 
hours  per  day  with  tungsten  lamps  of  the  same  or  nearly  equal 
candle-power. 

Just  as  the  carbon-filament  lamp  raised  the  standard  of 
illumination  and  supplanted  oil  lamps  for  lighting  purposes,  so 
will  the  tungsten  lamp  raise  the  standard  of  illumination  in 
supplanting  other  forms  of  lamps  which  are  less  efficient. 

There  is  no  question  but  that  the  tungsten  lamp  will  eventu¬ 
ally  prove  to  be  the  best  device  that  the  central  station  has  ever 
had  as  a  business-getter  and  revenue-increaser.  It  is  how  to 
get  through  the  next  two  years  without  a  loss  in  revenue  which 
is  the  burning  question  to  all  central-station  managers. 

No  matter  how  many  arguments  pro  and  con  there  may  be, 
there  can  be  no  doubt  that  in  99  cases  out  of  100  there  will 
be  a  decrease  in  revenue  from  each  consumer  who  changes  to 
high-efficiency  lamps  unless  the  company  is  properly  repre¬ 
sented.  It  may  happen  that  the  company’s  representative  will 
be  unable  to  effect  an  increase,  but  he  certainly  cannot  hope  for 
an  increase  unless  he  is  active  in  his  company’s  behalf. 

In  every  city  there  are  a  large  number  of  business  houses 
which  formerly  used  electric  light,  but  changed  to  gaslight — 
mostly  to  single  Welsbach  burners  and  to  cluster  lamps — in 
order  to  get  more  light  for  their  money.  Now  that  the  tung¬ 
sten  lamp  has  cut  the  difference  in  cost  between  gas  and  elec¬ 
tric  light  to  a  low  value,  many  of  these  houses  would  be  glad 
to  rewire  their  places  of  business  and  use  electricity  again. 

A  great  many  small  places  of  business  have  two-lamp,  three- 
lamp  and  four-lamp  electric  fixtures  with  the  lamps  set  in  at 
an  angle  with  the  floor.  Use  is  made  of  low  candle-power 
carbon-filament  lamps,  hung  as  low  as  possible.  In  most  of 
these  cases  a  demonstration  of  tungsten  lamps  will  result  in 
an  installation  of  them  hung  high  and  giving  excellent  illumi¬ 
nation  at  only  slightly  increased  cost  for  energy. 

In  the  better  class  of  stores  there  are  many  cluster  gas  lamps 
which  will  be  displaced  by  tungsten  lamps — some  because  they 
are  unreliable  in  their  operation,  some  because  they  do  not  give 
true  color  values,  and  others  because  they  do  not  harmonize 
with  their  surroundings.  In  fact,  there  are  innumerable  places 
where  the  few  large  lighting  units  will  be  replaced  by  a  large 
number  of  smaller  ones. 

In  every  city  there  are  many  stores  which  make  their  win¬ 
dow  outlining  serve  the  double  purpose  of  display  lighting  and 
window  lighting.  The  electric  company  endeavors  to  supply 
as  much  of  this  window  and  display  lighting  on  flat  rates  as 
possible,  because  only  in  this  way  can  it  assure  itself  that  the 
lamps  will  be  used  as  many  hours  as  they  should. 

Since  the  arrival  of  the  tungsten  lamp  there  has  been  a  great 
deal  of  complaint  about  the  poor  light  given  by  this  class  of 
installation.  In  many  cases  the  consumers  substitute  tungsten 
lamps  at  their  own  expense  for  the  sake  of  the  increased 
illumination  thus  obtained.  While  in  most  cases  the  change 
does  not  decrease  the  revenue,  it  is  liable  to  result  in  trouble 
in  signing  up  a  new  contract  when  the  old  one  has  expired. 
Only  the  most  careful  kind  of  handling  of  the  consumer  will 
prevent  a  decrease  in  revenue. 

Under  all  tbe  conditions  which  have  been  mentioned  it  is 
possible  to  increase  the  revenue  and  at  the  same  time  give  the 
consumer  better  distributed  light  by  keeping  in  touch  with 
him,  thus  getting  a  chance  to  help  him  plan  his  installation. 


Signs,  outlines,  windows,  and  especially  spectacular  or  mov¬ 
ing  effects,  are  large  and  wholesome  looking  to  the  company 
and  to  the  representative.  “If  you  can’t  effect  an  increase  on 
the  inside,  put  some  of  the  money  saved  by  the  consumer  on 
the  outside,”  is  the  slogan.  Judging  by  some  recent  results 
the  slogan  is  about  right.  When  a  business  man  sees  the  effect 
of  the  increased  illumination  upon  his  customer  after  he  gets 
inside,  he  reasons  that  more  light  outside  will  draw  other  cus¬ 
tomers  from  his  competitors. 

The  present  development  along  the  line  of  moving  and  spec¬ 
tacular  effects  is  marvelous.  The  effect  is  not  only  noticeable 
along  streets  with  many  signs  and  much  light,  but  merchants 
in  locations  hitherto  not  considered  good  are  using  animated 
signs  to  draw  trade,  the  results  being  most  excellent. 

High-efficiency  lamps,  novel  sign  effects  and  the  more  gen¬ 
eral  application  of  the  readiness-to-serve  principle  in  the  mat¬ 
ter  of  rates  are  just  now  starting  the  central  station  upon  a 
career  of  much  wider  usefulness  than  ever  before.  Electric 
light,  used  for  so  many  years  on  account  of  its  enormous  ad¬ 
vantages  in  general  application  over  other  forms  of  illumina¬ 
tion,  is  now  cheaper  than  ever  before.  This  lowered  cost  will 
cause  its  use  to  broaden  in  every  field  now  occupied  and  to  ex¬ 
tend  into  others  from  which  it  has  previously  been  barred. 


A  Handy  Central-Station  Chart. 


By  W.  F.  Kimball. 

TI'.c  graphic  representation  of  costs  and  outputs  for  central 
stations  has  grown  to  be  a  very  common  practice.  Where  it  is 
desired  to  show  the  variation  of  a  single  cost  or  output  during 
a  stated  interval  of  time,  graphic  representation  is  a  very 
simple  matter.  If  it  is  desired  to  show  the  variation  of  several 
quantities,  however,  the  problem  becomes  more  difficult.  For 
example,  suppose  it  is  desired  to  represent  the  variation  from 
month  to  month  of  the  station  output,  and  also  of  the  various 
items  which  make  up  the  cost  of  manufacture  in  a  central 
station.  These  items  might  be  stated  as  (1)  cost  of  coal  de¬ 
livered  at  boiler  room;  (2)  labor  in  the  station;  (3)  water, 
oil  and  waste,  etc. ;  and  (4)  total  cost.  The  central-station 
manager  is  interested  to  know  the  expense  of  each  of  these 
items  expressed  in  cents  per  kw-hour.  The  writer  was  called 
upon  recently  to  represent  graphically  these  cost  items,  together 
with  the  station  output,  and  attempted  to  do  this  on  a  single 
sheet  using  only  rectangular  co-ordinates.  As  the  result  was 
gratifying  on  account  of  its  simplicity,  a  brief  description  of  it 
may  be  of  use  to  others. 

A  sheet  of  squared  paper,  having  20  divisions  to  the  inch, 
was  chosen  for  the  plot.  The  size  of  the  entire  sheet  is 
in.  X  12  in.  The  squared  area  is  in.  x  10  in.,  which  gives 
150  divisions  for  the  scale  of  ordinates  and  200  divisions  for 
the  scale  of  abscissae. 

Starting  at  the  extreme  left  of  the  plot,  the  first  60  divisions 
of  the  bottom  scale  are  used  for  the  12  months  of  the  year, 
five  divisions  for  each  month.  The  left  vertical,  or  scale  of 
ordinates,  is  laid  off  in  kw-hours,  starting  a  little  below  the 
lowest  monthly  output  and  extending  high  enough  to  include 
the  maximum  monthly  output.  A  horizontal  line  is  drawn 
for  each  month,  giving  the  kw-hour  output  directly  above  the 
five  divisions  allotted  to  the  month.  The  ends  of  these  hori¬ 
zontal  lines  are  then  joined  together  by.  vertical  lines,  thus 
making  a  continuous  plot.  The  vertical  broken  lines  are  merely 
to  aid  the  eye  in  using  the  plot. 

Starting  at  the  sixtieth  division  on  the  bottom  scale,  the  re¬ 
maining  horizontal  divisions  are  made  to  represent  cost  of 
manufacture  in  cents  per  kw-hour.  With  the  sixtieth  division 
as  zero  cost,  10  divisions  were  allowed  for  each  o.i  cent.  This 
arrangement  gives  a  range  in  cost  of  from  zero  to  1.4  cents 
per  kw-hour. 

Dotted  lines  are  then  drawn  horizontally  across  the  chart  as 
continuations  of  the  12  horizontal  lines  representing  the  month¬ 
ly  outputs.  Along  each  of  these  dotted  lines  are  plotted  S5rm- 
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bols  representing  the  different  cost  items  for  the  corresponding 
months.  Thus,  suppose  it  is  desired  to  find  the  cost  of  labor 
in  the  station  for  the  month  of  October.  The  output  in  kw- 
hours  for  October  will  be  found  directly  above  the  five  hori¬ 
zontal  spaces  allotted  to  that  month,  and  along  the  dotted  con¬ 
tinuation  of  this  output  line  will  be  found  the  symbol  repre¬ 
senting  the  labor  cost.  This  cost  may  be  read  in  cents  per 
kw-hour  directly  below  the  labor  symbol,  on  the  bottom  scale. 
According  to  the  chart  herewith  the  October  labor  cost  is  0.28 
cent  per  kw-hour.  Any  convenient  symbols  may  be  chosen 
for  the  different  cost  items.  The  writer  chose  the  ones  given 
on  the  chart. 

In  case  there  should  be  two  months  for  which  the  kw-hour 
output  is  the  same,  a  different  set  of  symbols  might  be  used  for 
the  duplicate  month.  As  a  suggestion  for  this,  one  might  use 
triangular  symbols  instead  of  circular  ones  for  the  first  three 
cost  items,  and  an  X  within  a  circle  for  the  total  cost.  With 
this  system  it  would  be  possible  to  make  as  many  blue-prints  of 
the  chart  as  desired  and  still  have  a  readily  understood  chart. 


HANDY  CENTRAL-STATION  CHART. 

whereas  if  the  same  symbols  in  a  different  color  were  used,  a  country  which  are  elaborately  finished  and  which  unfortunately 
blue-print  would  be  confusing.  were  not  equipped  for  electric  lighting  at  the  time  they  were 

If  desired,  the  averages  for  the  year  of  the  different  cost  built.  Central-station  companies  also  have  electric  light  mains 

items,  as  well  as  the  average  of  the  monthly  outputs,  may  be  running  through  streets  on  which  such  houses  are  erected,  and 
added  to  the  chart  without  causing  confusion.  On  the  example  if  the  management  of  the  electric  light  company  could  demon¬ 
chart  the  symbols  for  average  costs  are  made  a  little  larger  strate  to  the  owners  or  occupants  of  these  dwellings  that  the 

than  the  symbols  for  monthly  costs.  buildings  could  be  wired  for  electricity  without  injury  or  de- 

By  having  a  second  scale  of  ordinates  representing  the  total  facement  to  the  interior  decorations  and  finish,  the  knowledge 

connected  load  expressed  in  so-watt  lamps,  a  curve  of  con-  would  undoubtedly  result  in  material  benefit  to  both  the  light- 

nected  load  may  be  added  as  shown.  In  fact,  it  may  be  possible  >"8  company  and  the  occupant  of  the  dwelling.  It  seems  strange 

to  plot  not  only  a  curve  of  total  connected  load,  but  also  curves  electric  light  company  should  run  its  mains  to  the 

showing  connected  motor  load,  connected  commercial  lighting  outskirts  of  the  city  to  connect  up  some  new  and  isolated 

load  and  connected  municipal  lighting  load.  These  curves  would  dwelling,  when  in  the  heart  of  the  city  and  on  the  streets 

show  in  very  convenient  form  just  where  the  greatest  monthly  through  which  electric  mains  already  run,  and  have  run  for 

gain  in  connected  load  was,  besides  showing  the  relative  magni-  years,  there  are  blocks  and  blocks  of  houses  which  might  be 

tudes  of  the  different  loads.  It  would  seem  that  such  a  chart,  wired  up  for  electric  service  if  the  matter  were  brought  home 

if  put  in  a  conspicuous  place  in  a  central  station,  would  be  owners  in  the  proper  way. 

an  incentive  for  better  economy.  There  are  many  electrical  contractors  throughout  the  country 


The  Wiring  of  Finished  Residences. 


The  method  of  employing  electrical  service  and  wiring  in 
newly  built  residences  and  apartment  buildings  is  comparatively 
simple;  for  there  are  many  classes  of  material  which  in  a 
general  way  are  equally  suitable  for  use  in  new  buildings,  where 
it  is  not  a  difficult  matter  to  place  the  wires  in  conduit.  In  the 
wiring  of  existing  residences,  however,  an  entirely  different 
problem  is  presented,  especially  in  such  cases  where  the  interior 
finishes  and  decorations  are  such  as  to  make  it  undesirable  to 
use  such  wiring  systems  as  may  deface  or  injure  the  interior 
finishes. 

There  are  undoubtedly  numerous  dwellings  throughout  the 


pearance  of  an  arch  at  night.  The  lamps  and  span  wire  are 
very  unobtrusive  by  daylight,  and  the  cost  of  installation  is 
very  much  lower  than  that  of  the  majority  of  special  down¬ 
town  street-lighting  schemes.  Most  of  the  down-town  street 
lighting  in  smaller  towns  has  heretofore  been  very  meager 
because  of  the  great  first  cost  of  erecting  special  posts  or  be¬ 
cause  of  the  high  cost  of  operation  to  produce  a  spectacular 
illumination  with  common  carbon  lamps. 

Mr.  H.  W.  Hillman,  sales  manager  of  the  Grand  Rapids- 
Muskegon  Power  Company,  to  whom  we  are  indebted  for  the 
information  in  this  article  about  this  new  work  of  his  company, 
writes  that  in  addition  to  the  Canal  Street  lighting,  Campau 
Square,  joining  Canal  and  Monroe  Streets,  which  is  about 
175  ft.  X  17s  ft.,  has  been  illuminated  with  51  60-cp,  series 
tungsten  lamps,  hung  from  spans  in  the  same  manner  as  on 
Canal  Street. 

On  Monroe  Street,  which  is  about  80  ft.  wide,  and  which 
leads  from  Campau  Square,  12  arches  have  been  erected  about 
88  ft.  to  90  ft.  apart.  Fourteen  lamps  are  operated  in  series 
on  each  arch  from  240-volt,  constant-potential  mains.  Tung¬ 
sten  lamps  are  used  the  same  as  on  Canal  Street.  Five  more 
arches  are  about  to  be  installed  on  Monroe  Street,  after  a  trial 
of  the  first  12,  and  it  is  believed  that  the  appearance  of  the 
street  will  be  very  much  improved  by  this  addition.  Merchants 
on  many  other  streets  are  talking  of  this  kind  of  illumination 
in  Grand  Rapids,  some  of  the  streets  being  in  outlying  dis¬ 
tricts.  The  low  first  cost  undoubtedly  has  much  to  do  with  the 
popularity  of  this  system  and  the  rapidity  with  which  it  is 


who  are  skilled  in  the  wiring  or  rewiring  of  existing  buildings 
in  such  a  way  that  it  would  be  utterly  impossible  to  determine 
that  wires  have  been  placed  in  a  building  except  by  means  of 
small  holes  or  openings  back  of  canopies  on  ceilings  and  walls 
which  are  not  visible  when  the  canopy  is  in  place.  Flexible 
conduit  or  cable  lend  themselves  very  readily  for  such  work 
and  the  resulting  installation  is  first  class  in  every  respect.  The 
flexible  armored  cable  may  possibly  be  found  more  convenient 
than  the  flexible  conduit  in  most  instances.  The  cable  is  suffi¬ 
ciently  flexible  for  all  practical  purposes,  the  armor  affords 
protection  to  the  insulated  conductors  which  it  confines  and  in 
addition  is  so  constructed  that  a  gasket  is  employed  between  the 
inner  and  outer  strips,  making  a  practically  water-tight  en¬ 
closure  for  the  insulated  conductors.  The  exterior  is  smooth 
and  the  galvanized  coating  possesses  certain  anti-friction  prop¬ 
erties  so  that  fishing  is  simple.  In  most  cases  it  is  not  neces¬ 
sary  to  employ  even  the  usual  fish  wire.  In  buildings  already 
constructed,  where  armored  cable  may  be  used  and  where  the 
conditions  are  such  that  neither  outlet  box  nor  plate  can  be 
installed  as  required  in  the  Code,  the  inspection  department 
having  jurisdiction  may  permit  the  omission  of  these  appliances 
if  the  armored  cable  is  otherwise  firmly  and  rididly  secured 
in  place. 

Where  permitted  a  concealed  knob  and  tube  system  may  also 
be  installed,  although  this  requires  taking  up  boards  in  the 
floor.  When  it  is  impracticable  to  place  the  whole  of  the  circuit 
on  non-combustible  supports  of  glass  or  porcelain,  that  portion 
of  the  circuit  which  cannot  be  so  supported  may  be  installed 
with  conduit  or  armored  cable.  If  the  wires  are  not  exposed 
to  moisture  they  may  be  fished  if  separately  encased  in  flexible 
tubing  extending  in  continuous  lengths  from  porcelain  support 
to  porcelain  support,  from  porcelain  support  to  outlet,  or  from 
outlet  to  outlet. 

In  addition  to  the  concealed  methods  already  mentioned  there 
is  also  the  method  of  running  the  wires  on  the  surface  of  walls 
and  ceilings  in  proper  moldings  of  either  wood  or  metal.  The 
latter  system  has  the  advantage  of  low  first  cost  and  where 
appearance  is  not  considered  is  just  as  reliable  and  serviceable 
as  the  other  methods  outlined.  By  using  wood  to  match  the 
finish  of  the  rooms  and  by  arranging  the  molding  on  ceilings 
in  some  design,  the  appearance  of  a  room  thus  wired  may  be 
enhanced  instead  of  lessened. 


ARCH  ON  MICHIGAN  STREET,  BIG  RAPIDS. 


Arches  in  Michigan  Cities 


spreading  through  Grand  Rapids  as  well  as  in  other  Michican 
towns. 

Mr.  Hillman,  regarding  this  work,  says:  “I  attach  im¬ 
portance  to  all  of  this  work,  because  when  installations  of 
similar  character  have  been  made  heretofore  in  other  cities, 
they  have  mostly  been  expensive  installations  and  confined  to 
one  main  street.  The  value  of  this  method  of  lighting  lies  in 
the  low  operating  cost  and  the  low  initial  cost  of  the  arches, 
combined  with  the  beautiful,  illuminated-canopy  effect.  The 
method  seems  to  possess  all  the  factors  to  make  the  system 
generally  popular.  A  comparatively  large  business  is,  there¬ 
fore,  created,  as  against  a  small  and  special  class  of  business 
known  heretofore.  The  effect  upon  the  industry  with  this 
method  is  more  marked  than  ever  before.” 

He  states  that  this  method  is  being  considered  by  many  other 
cities  and  towns  in  Michigan,  and  the  effect  will  no  doubt  be 
felt  in  other  states.  By  this  method  of  lighting  between  60  kw 
and  70  kw  per  mile  of  street  is  required.  On  Division  Street, 
in  Grand  Rapids,  where  this  same  method  is  being  talked  of, 
even  a  larger  amount  of  energy  than  this  is  planned.  Mr. 
Hillman  calls  attention  to  the  fact  that  with  this  method  of 
lighting  a  narrow  street  can  be  apparently  widened  by  forming 
the  arch  from  building  to  building,  rather  than  from  curb  to 
curb.  Therefore,  the  most  popular  method  for  a  narrow  street 
would  be  an  arch  from  building  to  building. 

Care  must  be  used  in  suspending  lamps  from  the  span  wires 
to  produce  an  even  arch  effect.  The  necessary  raising  or  lower¬ 
ing  of  a  span  wire  because  of  some  window  or  other  obstruc- 


In  the  Electrical  World  of  Aug.  29  and  Oct.  3,  1908,  ap¬ 
peared  articles  relative  to  the  arches  which  have  been  used  on 
Canal  Street  at  Grand  Rapids,  Mich.,  for  down-town  illumina¬ 
tion.  Following  the  example  of  its  large  neighbor,  the  little 
town  of  Big  Rapids,  which  is  also  supplied  with  energy  from 
the  system  of  the  Grand  Rapids-Muskegon  Power  Company, 
has  installed  some  arches  which  are  still  more  significant  to  the 
electric  lighting  industry  than  are  those  at  Grand  Rapids,  be¬ 
cause  they  show  to  what  extent  it  is  feasible  for  small  towns 
to  undertake  special  lighting  of  down-town  streets  now  that 
tungsten  lamps  are  available. 

Fig.  I  shows  a  view  of  the  arches  on  Michigan  Street,  Big 
Rapids,  at  night.  Each  arch  has  10  60-cp  series  tungsten  lamps, 
operated  from  a  120- volt,  constant-potential  circuit.  The  arches 
are  placed  from  90  ft  to  100  ft.  apart.  There  are  seven  already 
installed  and  merchants  arc  planning  to  install  five  more.  This 
service  costs  the  merchants  about  $4.20  per  lamp  per  year, 
lamps  burning  three  hours  average  per  night.  The  street  is 
about  60  ft.  wide.  This  illumination  cwnpares  favorably  with 
that  used  in  any  of  the  larger  cities  of  the  country  for  special 
down-town  street  lighting.  The  cost  to  the  merchants  is  about 
$42  per  year  per  100  linear  feet  of  street,  or  $21  per  year  per 
100  front  feet. 

The  type  of  construction  used  is  that  of  stretching  a  span 
wire  from  building  to  building  and  hanging  the  series  tungsten 
lamps  from  this  span  wire  in  such  a  way  as  to  have  the  ap- 
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tion  will  throw  the  lamps  out  of  alignment,  unless  an  allowance 
is  made  by  lengthening  or  shortening  the  supports  of  each  lamp. 

Another  point  about  which  care  must  be  exercised  is  in  turn¬ 
ing  corners  from  one  street  to  another,  where  streets  run  into 
each  other  diagonally.  For  example,  in  Campau  Square  in 
Grand  Rapids,  which  is  formed  by  the  intersection  of  several 
streets,  it  \yas  found  that  a  most  confused  appearance  would  be 
produced  unless  the  alignment  of  the  arches  from  the  approach¬ 
ing  streets  was  maintained  clear  through  to  the  turning  point, 
the  turn  being  made  at  a  sharp  angle  rather  than  by  a  gradual 
curve.  With  these  precautions  as  to  the  alignment,  the  results 
are  pronounced  very  satisfactory. 

The  town  of  Greenville,  Mich.,  the  population  of  which  was 
3421  in  1900,  has  ordered  six  arches  somewhat  like  those  at 
Big  Rapids,  and  five  or  six  other  small  towns  in  Michigan  are 
taking  up  the  matter  actively. 


New  Telephone  Patents. 


IMPROVEMENT  IN  ARRESTER  BARS. 

It  has  been  customary  in  mounting  protectors  upon  their 
mounting  bars  for  use  in  distributing  frames  to  mount  them  in 
pairs,  those  to  the  left  of  the  arrester  bar  corresponding  to  one 
side  of  the  line  and  those  upon  the  right  to  the  other  side  of  the 
line.  It  will  be  seen  that,  unless  there  is  some  provision  to  the 
contrary,  this  would  mean  that  the  line  wires  must  so  approach 
the  arrester  that  one  of  the  pair  must  be  soldered  at  the  right  of 
a  bar  and  the  other  at  the  left,  and  similarly  for  the  cross-con¬ 
nection  bars.  In  order  to  avoid  this,  Mr.  C.  A.  Simpson,  of 
Chicago,  has  patented  an  arrangement  wherein  auxiliary  termi¬ 
nal  springs  are  included  in  the  assembling  of  the  arresters  and 
metal  cross-ties  are  made  from  these  to  the  springs  in  such  a 
manner  that  the  proper  terminals  for  both  the  line  and  the 
cross-cut  pair  are  bn  one  side  of  the  arrester  bar. 

SWITCHBOARD  CIRCUITS. 

For  practically  all  types  of  central-energy  relay  switchboard 
heretofore  designed  at  least  one  relay  is  assigned  to  each  in¬ 
dividual  line  for  control  of  signals  and,  in  many  instances,  two 


FIG.  I. — WEBSTER  TELEPHONE  SYSTEM. 


such  relays  are  required.  This,  of  course,  results  in  a  large 
number  of  line  relays,  which  are  quite  an  expensive  part  of  the 
equipment.  In  order  to  reduce  the  number  of  relays,  Mr.  H.  G. 
Webster,  of  Chicago,  places  the  control  of  each  signal  in  the 
combined  action  of  two  relays,  it  being  necessary  for  these  two 
relays  to  act  in  co-ordination.  For  example,  if  use  is  made  of 


two  groups  of  line  relays  of  five  each,  by  using  each  one  of  one 
group  once  with  each  of  the  five  of  the  other  group,  these 
10  relays  may  be  made  to  control  25  signals.  The  arrange¬ 
ment  may  be  better  understood  from  Fig.  i,  in  which  the 
lamp  S  is  controlled  by  the  combined  action  of  relay  R  and 
relay  r;  similarly,  lamp  52  is  controlled  by  the  combined  action 


of  relay  R  and  relay  r2.  Mr.  Webster  has  assigned  his  patent 
to  the  Kellogg  Switchboard  &  Supply  Company, 

In  Fig.  2  is  shown  a  switchboard  circuit  system,  patented  by 
Mr.  E.  R.  Corwin,  of  Chicago,  and  assigned  to  the  Monarch 
Telephone  Manufacturing  Company.  The  most  novel  feature 
lies  in  the  cord  circuit,  wherein  the  tip  side  of  the  cords  are 
free  from  the  battery,  while  the  sleeve  sides  are  connected 
through  a  single  relay  to  control  the  supervisory  lamp.  After 
a  plug  has  been  inserted  in  the  jack  the  energy  is  supplied  to 
the  supervisory  circuit  either  through  the  cut-off  relay  13,  or 
through  this  cut-off  relay  to  line  relay  10  in  parallel.  The  cir¬ 
cuit  of  the  line  relay  10  is  controlled  entirely  by  the  subscriber’s 
switch-hook.  The  relays  are  so  proportioned  that  the  super¬ 
visory  relay  will  fail,  except  when  the  two  other  relays  are 
feeding  energy  to  it  in  parallel.  The  action  of  the  circuit  in 
displaying  the  line  signal  and  the  cutting  of  it  from  the  circuit 
upon  the  response  of  the  operator  are  readily  traced. 

ANTISEPTIC  DEVICE. 

Mr.  J.  W.  McBrine,  of  Medford,  Mass.,  has  patented  a 
pocket  antiseptic  device  for  telephone  transmitters,  consisting 
of  two  metal  rings,  adapted  to  fit  together,  after  the  manner 
of  the  ordinary  embroidery  rings.  One  of  these  rings  has  lugs 
w’hich  will  engage  the  lips  of  the  transmitter  mouthpiece.  In 
use,  a  piece  of  thin  paper  is  clamped  between  the  rings  and  the 
attachment  is  then  pushed  over  the  face  of  the  mouthpiece. 

COMBINED  TELEPHONE  AND  FIRE  ALARM  SYSTEM. 

There  have  been  many  suggestions  in  the  past  for  the  com¬ 
bining  of  the  telephone  service  with  automatic  burglar  alarms, 
fire  alarms,  etc.  A  patent  has  been  issued  to  C.  E.  Buell,  of 
North  Plainfield,  N.  J.,  for  a  telephone  system  adapted  to 
operate  in  connection  with  an  automatic  sprinkler  system.  The 
apparatus  is  so  designed  that  in  case  of  a  lowering  of  pressure 
in  the  sprinkler  system  stand-pipe,  due  to  the  opening  of  any 
of  the  sprinklers,  a  number  signal  will  be  sent  in  on  the  tele¬ 
phone  circuit  associated  with  it  In  the  working  out  of  the 
system  the  lowering  of  the  pressure  causes  the  admission  of  a 
water  supply  to  a  water  motor,  which,  in  turn,  operates  a  gen¬ 
erator  and  a  make-and-break  device;  these  two  together  fur¬ 
nishing  the  current  impulses  to  determine  the  number  sent  in 
on  the  telephone.  The  system  also  contemplates  signals  for 
indicating  any  tampering  with  the  main  valve. 
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TELEPHONE  SUBSTATION  SET. 

An  all-metal  substation  telephone  set  forms  the  subject  of  a 
patent  granted  to  Mr.  J.  A.  Birsfield,  Chicago.  Mr.  Birsfield’s 
patent  has  been  assigned  to  Alfred  Stromberg,  of  Chicago. 
The  set  comprises  three  main  parts — a  base  piece,  carrying  a 
longitudinal  central  groove  for  the  wires;  a  box  body,  adapted 
to  be  screwed  to  the  base  piece  by  lugs  at  the  top  and  a  single 
clamp  screw  at  the  bottom;  and  a  door  piece.  All  of  the  parts 
of  sheet  steel  are  specially  formed  so  as  to  fit  together  in  a 
simple  manner  and  yet  to  provide  the  required  mounting  lugs 
and  openings  for  accommodating  the  complete  apparatus  of  the 
special  types  for  which  the  case  is  designed. 

SIMPLIFIED  TRANSMITTER. 

It  would  seem  as  though  the  limit  of  variety  should  have  been 
reached  for  transmitters,  but,  nevertheless,  new  styles  are  con¬ 
tinually  being  suggested.  The  last  to  appear  is  the  invention  of 
W.  Kaisling,  of  Chicago,  and  in  it  the  whole  microphone  ap¬ 
paratus  is  mounted  upon  the  diaphragm.  Referring  to  Fig. 
3  it  will  be  seen  that  the  stationary  electrode  is  mourlted  at  the 


FIG.  3. — KAISLING  TELEPHONE  TRANSMITTER. 

center  of  the  diaphragm,  its  stud  being  so  clamped  that  the 
middle  point  of  the  diaphragm  has  no  motion.  The  flat,  conical 
cup  carrying  the  second  electrode  has  its  rim  riveted  to  the 
diaphragm  approximately  at  the  point  of  maximum  amplitude 
of  vibration.  The  second  electrode  is,  therefore,  moved  toward 
and  away  from  the  stationary  one. 

RELAY. 

A  double-acting  relay,  sufficing  in  lieu  of  two  relays,  that  is, 
a  cut-on  and  cut-off  relay,  forms  the  invention  of  Mr.  W.  W. 
Dean.  This  relay  has  two  coils  and  two  cores,  lying  in  parallel 
lines.  A  single  armature  is  pivoted  with  one  of  its  extremities 
respectively  confronting  each  pole.  When  one  coil  is  energized 
it  moves  the  armature  from  its  normal  back-stop  and  closes  the 
relay  contacts;  when  the  second  coil  is  energized,  its  pull  over¬ 
comes  that  of  the  first,  and  forcibly  returns  the  armature  to  the 
back-stop,  thus  cutting  off  the  contact.  It  will  readily  be  under¬ 
stood  that  this  relay  will  serve  as  a  line  and  cut-off  relay,  or  as 
a  supervisory  control  relay.  The  patent  for  the  use  of  it  is  as¬ 
signed  to  the  Kellogg  Switchboard  &  Supply  Company. 

TELEPHONE  REPEATER. 

Mr.  J.  H.  Christensen,  of  Denmark,  has  obtained  a  patent  for 
a  repeater.  This  consists  of  a  receiver  with  diaphragm  in  a 
vertical  plane,  and  carrying  a  carbon-plate  electrode.  A  long 
edge  of  carbon  is  presented  to  this  plate,  being  supported  by  a 
counterbalanced  pendulum  rod.  The  pendulum  is  arranged  so 
that  the  normal  contact  is  very  light.  The  pendulum  is  sup¬ 
ported  by  a  shaft  journaled  in  jewels.  Behind  the  jewels  is 
mercury  in  contact  with  shaft  ends  to  complete  the  electrical 
circuit  through  the  contact  piece,  thus  forming  the  transmitting 
part  of  the  repeater. 


Letter  to  the  Editors. 


Letter-Telegram  Service. 


To  the  Editors  of  Electrical  World:  ^ 

Sirs  : — The  announcement  reported  in  your  columns  that  the  4 
French  government  has  established  a  letter-telegram  service 
marks  an  important  forward  step  in  electrical  correspondence 
and  in  line  with  what  has  been  under  contemplation  in  this 
country  for  many  years  and  recently  put  in  practical  operation 
between  Boston  and  Portland,  Maine. 

In  France  letters  are  to  be  transmitted  at  the  rate  of  five 
words  for  a  cent  during  the  night,  for  delivery  in  the  morning. 

The  wonder  is  that  idle  wire  facilities  during  the  night  have 
not  been  utilized  long  ago,  especially  in  countries  where  the 
telegraphs  are  operated  by  the  government  and  where  the  aim 
has  been  to  give  the  best  service  on  a  barely  self-sustaining 
basis  of  earnings. 

In  some  countries  the  telegraphs  have  been  designedly  car¬ 
ried  on  at  a  loss,  self-support  being  the  signal  for  a  reduction 
of  rates,  or  improvement  of  the  service  by  underground  duplica¬ 
tion  of  overhead  lines  and  routes.  Germany,  England  and 
France  have  supplemented  pole  lines  to  all  important  cities  by 
substantial  underground  construction,  which  insures  communica¬ 
tion  at  all  times  regardless  of  storm.  It  is  highly  probable 
other  European  countries  will  follow  France’s  example  and  the 
letter-telegrams  will,  in  Europe,  become  international,  and  later 
on  when  the  carrying  capacity  of  wires  is  fully  utilized  by 
adoption  of  improved  methods  of  operation,  letter-telegrams 
will  not  be  confined  to  the  night,  but  sent  at  all  times  at  the  rate 
of  five  words  for  a  cent  and  yield  a  liberal  profit. 

In  this  country,  where  the  telegraphs  are  conducted  not  for 
the  benefit  or  convenience  of  the  public,  but  solely  in  the  in¬ 
terest  of  private  owners,  conditions  are  entirely  different.  Of 
course,  it  cannot  be  expected  that  a  share  corporation  should 
carry  on  its  business  on  a  philanthropic  basis,  but  nevertheless, 
it  is  reasonable  that  the  public  should  claim  the  best  service  and 
fairest  rates  warranted  by  improvements  in  methods  of  opera¬ 
tion. 

Practical  monopoly  of  rights  of  way  over  railroads,  public 
thoroughfares  and  through  underground  conduits  by  a  private 
corporation  has  yielded  no  return  of  appreciative  acknowledg¬ 
ment  of  these  valuable  privileges ;  on  the  contrary,  they  have 
been  used  to  entrench  and  fortify  against  development  of  teleg¬ 
raphy  and  for  perpetuation  of  exclusive  control  which  stands 
for  repressive  censorship  of  all  efforts  for  improvement.  With 
the  private  telegraph  monopoly  in  America  it  has  never  been  a 
question  of  how  to  extend  and  cheapen  the  service,  but  how  to 
safeguard  its  narrow  limitations. 

The  letter-telegram  w'as  inaugurated  in  this  country  two 
months  ago,  with  four  classes  of  service,  as  follows :  The 
message  delivered  by  the  postoffice,  10  words  for  10  cents;  de¬ 
livered  by  messenger,  25  words  for  25  cents ;  delivered  to  the 
postoffice,  50  words  for  25  cents,  and  delivered  by  messenger, 

100  words  for  25  cents.  In  this  last  case  the  letter  is  filed  with 
the  telegraph  company  already  perforated  on  a  tape,  and  the 
received  message  is  delivered  on  a  tape  in  Morse  characters  for 
transcription  by  the  correspondent.  Perforating  machines  are 
rented  at  a  small  rate  and  as  they  are  of  the  standard  type¬ 
writer  keyboard  pattern  anyone  can  perforate.  Transcription 
from  the  Morse  code  can  be  mastered  in  a  few  days.  Letter 
telegraphy  in  this  country  will  from  present  appearances  have 
to  wait  upon  the  progress  of  this  new  company  with  a  new 
method  of  operation  and  a  new  conception  of  what  the  times 
and  state  of  the  art  owe  to  the  public. 

In  extenuation  of  a  recent  increase  in  rates  the  Western 
Union  Company  stated  that  the  Morse  operator  had  been  de¬ 
teriorating  in  efficiency  for  many  years  until  now  his  average 
usefulness  is  only  about  one-half  what  it  used  to  be,  or. 
telegraphically,  nine  words  per  minute.  It  may  be  that  the 
steady  reduction  of  the  operator’s  pay  in  the  face  of  constantly 
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increasing  cost  of  living  has  something  to  do  with  this  decline 
in  earning  capacity.  Be  this  as  it  may,  and  with  the  operator 
even  at  his  worst  (for  none  will  own  to  this  rating),  a  duplex 
wire  could  be  made  to  earn  $51.84  gross  in  25  hours  at  the 
French  rate  of  five  words  for  a  cent — assuming,  of  course,  that 
the  date,  address  and  signature  of  each  letter  are  included  in  the 
count.  Allowing  65  per  cent  of  this  amount  for  labor,  which 
is  not  far  from  estimates  given  out  by  the  companies,  a  wire 
would  net  $28.15  per  day — against  which,  of  course,  maintenance 
of  lines,  administrative  and  other  expenses  would  have  to  be 
charged.  This  is  sufficient  to  show,  however,  what  could  be 
done  if  the  companies  were  disposed  to  open  the  opportunity 
for  general  telegraphic  correspondence  instead  of  neglecting 
the  enormous  facilities  of  the  night  lest  the  public  should  avail 
of  the  low  rate  to  a  degree  which  might  interfere  with  the 
high  rate  during  the  day. 

Reports  of  the  Western  Union  Company  show  that  there  is 
a  profit  of  between  three  and  four  cents  in  each  message,  that 
the  volume  of  yearly  business  is  about  stationary,  and  that  the 


Generators,  Motors  and  Transformers. 

Separation  of  Stator  Losses  in  Three-Phase  Motors. — H. 
Zipp. — The  author  has  formerly  discussed  the  sudden  change 
of  the  hysteresis  loss  in  the  rotor  of  a  non-synchronous  motor 
at  synchronism  and  has  discussed  the  way  in  which  the  hystere¬ 
sis  angle  and  the  eddy-current  angle  depend  on  the  frequency. 
While  the  eddy-current  angle  decreases  to  zero  with  decreasing 
frequency,  the  hysteresis  angle  remains  constant  if  the  magnetic 
flux  density  is  not  changed.  The  author  now  shows  that  this 
fact  affords  a  simple  means  of  separating  the  hysteresis  and 
eddy-current  losses  in  alternating-current  circuits  containing 
iron.  The  author  shows  in  detail  how  to  separate  by  this 
method  the  iron  losses  in  the  stator  of  a  three-phase  motor. — 
Elek,  und  Masch.  (Vienna),  Nov.  8.  ^ 

Repulsion  Motor. — R.  Goldschmidt. — The  first  part  of  a 
paper  in  which  the  author  discusses  the  theory  of  the  repulsion 
motor.  After  dealing  generally  with  the  current  in  the  arma¬ 
ture,  the  author  details  the  various  peculiarities  of  the  repulsion 
motors,  due  to  Elihu  Thomson,  Latour,  Winter  and  Eichberg 
respectively.  The  methods  of  operation  of,  and  the  determina¬ 
tion  o.f  the  losses  in,  the  types  are  discussed  at  length.  The 
paper  is  to  be  continued. — Lend.  Electrician,  Nov.  27. 

Lamps  and  Lighting. 

Quarts  Mercury-Vapor  Lamp. — This  lamp,  which  has  been 
described  in  detail  in  Electrical  World,  in  its  latest  form  has 
the  following  construction ;  The  quartz  lamp  is  a  mercury- 
vapor  lamp  in  which  the  arc  is  surrounded  by  a  transparent 
quartz  tube  from  3  in.  to  6  in.  in  length.  At  the  ends  of  the 
tube  are  placed  quartz  receptacles  which  contain  the  mercury 
electrodes.  These  receptacles  are  surrounded  by  fan-shaped 
coolers  of  copper,  by  means  of  which  the  heat  radiation  and 
the  strength  of  the  current  are  regulated.  The  burner  is  at¬ 
tached  to  a  metal  plate.  A,  which  carries  a  reflector  placed 
above  the  tube.  By  means  of  the  pivots  placed  at  the  end  of 
the  metal  plate  a  burner  is  attached  to  the  supports  provided  in 
the  lower  part  of  the  lamp  casing,  so  that  it  can  turn.  An 
operating  rod,  U,  which  is  suspended  from  the  upper  part  of 
the  lamp,  is  allowed  to  hang  down  through  the  loop  Y  at¬ 
tached  to  the  metal  plate.  A  shunt-wound  magnet,  Q,  is  placed 
in  the  center  part  of  the  lamp  casing,  and  the  previously  men¬ 
tioned  operating  rod,  U,  is  attached  to  the  armature  arm  of  this 
magnet.  On  the  plate  above  the  electromagnet  Q  is  placed  a 
cylindrical  choking  coil,  L,  surrounded  by  a  “rheostan”  re¬ 
sistor,  M.  Around  this  latter,  six  iron  resistors,  H,  enclosed 
in  air-tight  glass  cylinders,  are  fixed,  these  resistors  being  con¬ 
nected  in  parallel  with  one  another,  but  in  series  with  the 
rheostan  resistor,  the  choking  coil  and  the  burner,  whereas  the 


efficiency  of  the  operator  is  declining.  The  operator  contends 
that  his  pay  is  growing  less,  his  hours  no  shorter  and  employ¬ 
ment  more  uncertain — a  poor  prospect  for  the  letter-telegram 
by  the  old  companies. 

The  French  government  is  better  equipped  for  the  new  service 
than  the  American  companies.  It  uses  the  ordinary  Morse,  the 
Wheatstone  and  the  Baudot  printing  system,  and  labor  is 
cheaper.  Undoubtedly  the  new  departure  will  meet  with  success. 

The  next  few  years  will  bring  important  changes  in  telegraphic 
and  postal  communication  locally  and  internationally.  Two-cent 
postage  with  England  is  only  the  beginning  of  its  universal 
adoption.  The  two-cent-a-word  cable  rate  is  coming  and  the 
telegram-letter  at  the  rate  of  five  words  for  a  cent,  night  or 
day,  between  all  points  in  the  United  States,  will  be  realized 
before  long. 

To  restrict  the  facilities  of  a  telegraph  wire  to  manual  Morse 
transmission  and  fix  rates  accordingly,  when  the  wire  is  capable 
of  delivering  1000  words  per  minute,  is  not  progressive. 

Nantucket,  Mass.  Patrick  B.  Delanv. 


shunt-wound  magnet  Q  is  connected  in  parallel  with  the  burner. 
The  choking  coil  L  serves  to  prevent  the  lamp  from  being  ex¬ 
tinguished  should  the  voltage  fall  suddenly.  At  its  lower  end  it 
carries  an  iron  piece,  N,  projecting  sideways,  which  is  placed 
opposite  to  a  small  movable  iron  piece,  O.  This  iron  piece  lies 
in  the  circuit  of  the  shunt-wound  magnet  Q  and  breaks  the 
same  at  P  as  soon  as  it  is  drawn  up  from  the  iron  piece  N  by 
the  choking  coil.  When  the  lamp  is  switched  in,  no  current 
passes  through  the  burner  itself,  owing  to  the  fact  that  there 
is  no  connection  between  the  mercury  electrodes,  the  current 
passing  instead  through  the  electro-magnet  Q,  connected  in 
parallel  with  it.  This  latter  draws  up  the  armature  R,  and  by 


fig.  I. — SECTION  VIEW  OF  QUARTZ  MERCURY-VAPOR  LAMP. 

means  of  the  operating  rod  U  tilts  the  burner  on  its  axis,  so 
that  the  mercury  can  flow  from  the  positive  to  the  negative 
electrode  receptacle.  The  current  now  set  up  magnetizes  the 
choking  coil  L,  which  immediately  attracts  the  iron  piece  0, 
and  consequently  interrupts  the  circuit  of  the  shunt-wound 
magnet  Q.  The  latter,  therefore,  releases  its  armature  R,  the 
burner  returns  again  to  its  former  position  of  rest,  and  an  arc 
is  now  formed  in  the  tube  as  the  mercury  flows  back  from  the 
negative  to  the  positive  receptacle.  Shortly  after  ignition,  the 
burner  absorbs  approximately  only  30  volts,  and,  therefore, 
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gives  very  little  light.  Its  full  voltage  (85  volts  to  90  volts  for 
1 10- volt  lamps,  165  volts  to  185  volts  for  220-volt  lamps)  is  first 
attained  when  the  electrode  receptacles  arc  thoroughly  warmed, 
and  then  the  full  brilliancy  is  reached  at  the  same  time.  The 
warming  of  the  electrode  receptacles  and  the  increase  in  bril¬ 
liancy  will  take  place  more  rapidly  the  higher  the  current  is,  as 
the  latter  will  flow  through  the  burner  from  the  beginning.  On 
this  account  iron  resistors  in  a  hydrogen  atmosphere  like  the 
ballast  resistors  of  the  Nernst  lamp  are  used  in  series  with  the 
burner.  The  rheostan  resistor  M  is  provided  with  a  sliding 
contact,  K ;  if  this  is  moved  upward,  the  resistance  is  increased 
and  the  burner  voltage  will  be  reduced.  The  lamps  may,  there¬ 
fore,  be  used  without  further  alteration  for  high  pressures  (up 
to  220  volts  for  i20-volt  lamps),  if  the  sliding  contact  of  the 
rheostan  resistor  is  moved  to  its  highest  point.  Since  the  light 
of  the  lamp  is  rich  in  ultraviolet  rays,  the  lamp  must  be  used 
with  a  glass  globe  which  entirely  absorbs  this  kind  of  rays. 
“These  rays  possess  insect-killing  properties,  and  are  found  to 
destroy  all  flies,  moths,  mosquitoes,  etc.,  coming  within  their 
range.  When  used  for  the  above  purpose,  however,  the  lamps 
are  supplied  with  a  different  form  of  globe.  The  color  of  the 
light  emitted  is  rather  less  bluish  than  the  light  of  the  ordinary 
mercury-vapor  lamp,  but  is  nevertheless  far  from  pleasant.” — 
Lond.  Elec.  Eng’ing,  Nov.  26. 

Temperature  Fluctuation  in  Alter  noting -Cur  rent  Lamps. — H. 
Ebelinc. — An  account  of  an  experimental  investigation  of  the 
temperature  variation  in  wires  through  which  an  alternating 
current  passes.  He  first  assumes  that  for  the  loss  of  heat 
Newton’s  law  holds  good,  but  this  is  not  the  case.  As  a  matter 
of  fact  the  loss  of  heat  is  proportional  to  where  T  is  the 
absolute  temperature  and  b  is  different  from  unity.  Further, 
the  loss  of  heat  is  not  proportional  to  the  surface,  but  is  pro¬ 
portional  to  the  length  and  inversely  proportional  to  the  radius 
of  the  wire.  For  platinum  wire  in  air  and  in  other  gases  the 
exponent  has  the  same  value,  namely  1.25,  for  all  gases  at 
atmospheric  pressure;  b  changes  essentially  with  the  atmos¬ 
pheric  pressure.  The  author  has  made  experiments  with  car¬ 
bon,  tantalum  and  osram  lamps.  Temperature  measurements 
were  made  with  a  Wanner  pyrometer  and  the  resistance  was 
determined  from  voltage  and  current;  it  was  then  possible  to 
plot  the  resistance  graphically  as  a  function  of  the  temperature. 
The  curves  are  practically  straight  lines.  By  means  of  the 
oscillograph  the  variation  of  resistance  was  then  determined 
with  alternating  current  and  from  this  the  author  found  the 
variation  of  the  temperature  by  means  of  his  resistance-tempera¬ 
ture  curve.  The  carbon  lamps  show  only  a  slight  variation  of 
temperature,  while  there  is  a  very  large  variation  of  tempera¬ 
ture  in  metallic-filament  lamps.  This  the  author  considers  to 
be  a  chief  reason  for  the  shorter  life  of  metallic-filament  lamps 
operated  with  alternating  current  instead  of  direct  current.  On 
account  of  the  method  of  suspensions  of  the  metallic  filament, 
these  considerable  rapid  temperature  changes  should  produce 
severe  mechanical  stresses. — Ann.  der  Phys.,  No.  12. 

Compound  Filament. — A  note  on  a  recent  British  patent 
(8416)  of  the  Wolfram-Lam  pen  A.  G.,  referring  to  metallic 
filaments  with  an  inner  core  of  sintered  niobium,  osmium, 
vanadium,  thorium,  titanium,  or  zirconium,  or  alloys  of  these 
metals,  and  a  coating  of  tungsten.  Such  filaments  can  be  sin¬ 
tered  to  a  higher  degree  than  a  pure  tungsten  filament,  and  are 
therefore  stronger;  they  have  also  a  high  specific  resistance, 
and  according  to  the  patent  can  be  run  at  0.5  watt  per  candle 
without  a  blackening  of  the  bulb.  The  process  of  manufacture 
is  to  coat  a  filament  of  carbon  and  one  or  more  of  the  above 
highly  refractory  metals  with  a  tungsten  paste.  The  whole  is 
then  sintered  together  and  the  carbon  is  expelled  in  the  usual 
manner.  The  porous  internal  structure  obtained  causes  the 
filament  to  have  a  very  high  specific  resistance. — Lond.  Elec. 
Eng’ing,  Nov.  26. 

Generation,  Transmission  and  Distribution. 

Cheap  Energy. — E.  A.  Ashcroft. — A  paper  on  the  influence 
of  cheap  electric  energy  on  electrothermic  and  electrolytic  in¬ 
dustries.  The  author  gives  some  average  figures  on  the  relative 


cost  of  electric  energy  from  steam,  gas,  oil  and  water.  His 
fig^ires  for  the  horse-power-year  are  $31.51  with  steam  engines; 
$26.28  with  oil  engines;  $25.55  with  gas  engines;  $19.47  with 
water  power,  “class  2” ;  $7.30  with  water  power,  “class  l.”  With 
respect  to  the  two  classes  of  water  powers  the  author  distin¬ 
guishes  between  those  powers  where  a  high  cost  of  regulation 
or  of  development  is  necessary  to  bring  the  water  to  the  place 
of  consumption  and  to  insure  an  even  supply  all  the  year  round, 
on  the  one  hand,  “class  2,”  and  those  cases  where  these  essential 
objects  have  been  provided  more  or  less  completely  by  natural 
conditions,  “class  i,”  thus  rendering  the  total  capital  employed 
much  lower.  The  author  gives  detailed  information  concerning 
the  cost  of  a  particular  Norwegian  water-power  development 
where  the  fall  has  a  capacity  of  7500  kw  and  the  contract  for 
running  6000  kw  is  at  an  inclusive  charge  of  $12.17  per  kw-year 
delivered  at  the  switchboard  or  $9.12  per  electric  hp-year.  This 
is  selected  as  a  probable  minimum,  although  there  have  been 
cases  in  Norway  where  the  prices  have  been  still  lower;  “for 
instance,  at  Meraker,  near  Trondhjem,  3000  hp  has  been  sold 
at  $6.20  per  hp-year  on  a  seven-years’  contract,  and  at  Notodden 
the  price  was  $6.81  per  hp-year  for  3000  e.h.p.”  It  is  by  no 
means  certain  that  there  is  a  very  large  number  of  water 
powers  which  can  be  developed  at  even  so  low  a  cost  as  to 
permit  of  the  sale  of  energy  at  $10  per  hp-year,  either  in  Nor¬ 
way  or  anywhere  else. — Transactions  Faraday  Society,  October 
(Vol.  4,  Part  H). 

Water  Power. — H.  von  Schon. — The  author  has  discussed  in 
former  articles  the  possibility  of  tripling  the  present  available 
water  power  by  a  systematic  program  of  water  storage,  and 
has  claimed  that  the  power  thus  rendered  available  would  be 
used  quickly  for  the  rapid  development  of  many  industries.  He 
now  endeavors  to  substantiate  these  various  propositions  by 
analyzing  some  typical  cases  of  rivers  as  to  their  present  water¬ 
power  status  and  the  development  of  the  obtainable  conditions 
and  their  influences,  by  a  discussion  of  practical  conservation 
programs. — Eng.  Mag.,  December. 

Brakes. — H.  A.  Steen. — A  paper  on  electrically  operated 
brakes  for  industrial  purposes,  especially  for  cranes,  hoists, 
electrodes,  etc.  In  the  first  part  of  the  paper  the  author  dis¬ 
cusses  electro-responsive  releasing  devices  in  the  following 
order ;  Direct-current  magnets  (series,  shunt,  compound) ; 
alternating-current  magnets,  turning-armature  magnets,  and 
motors.  A  method  is  shown  for  calculating  the  kinetic  energy 
which  the  brake  is  called  upon  to  consume.  The  author  then 
discusses  friction  materials.  The  materials  most  frequently 
used  are  cast  iron,  steel,  brass  and  bronze,  and  for  linings  and 
inserts,  maple,  oak,  ash,  cotton  wood,  lignum-vitae,  fiber,  cork 
and  leather;  the  lining  must  be  carefully  selected.  Cast  iron 
on  cast  iron  is  stated  to  give  very  good  results,  but  bronze  on 
cast  iron  is  also  good  and  is  much  used,  especially  for  disk 
brakes.  The  coefficient  of  friction  of  soft  cast  iron  on  cast  iron 
has  been  found  to  average  about  0.32 ;  the  coefficient  varies  with 
the  pressure  and  speed,  but  is  not  influenced  by  temperature 
within  practical  limits.  The  author  finally  discusses  the  different 
types  of  brakes,  namely,  shoe  brakes,  band  brakes,  and  axially 
applied  brakes,  giving  diagrams  and  in  some  cases  formulas. — 
Proc.  Eng.  Soc.  of  Western  Penna.,  November. 

Regulation  of  Rolling-Mill  Motors. — A;  Hevu^nd. — His  sys¬ 
tem,  described  before  in  the  Digest  and  called  by  him  a  “modi¬ 
fied  cascade  system,”  has  been  formerly  proposed  by  him  for 
hoists,  elevators,  etc.  He  now  says  that  the  same  system  may 
be  used  also  for  speed  regulation  of  rolling-mill  motors,  etc., 
and  that  besides  automatic  voltage  regulation,  an  equalization 
of  the  load  curve  is  obtained  so  as  to  avoid  any  serious  reaction 
of  sudden  heavy  overloads  upon  the  supply  system. — Elek. 
Zeit.,  Nov.  19. 

Electric  Power  in  Rolling  Mill. — F.  Collischonn. — An  illus¬ 
trated  description  of  a  rolling  mill  which  was  formerly  driven 
by  a  2000-hp  gas  engine,  running  at  100  r.p.m.,  but  the  latter 
was  not  able  to  withstand  the  occasional  heavy  overloads.  For 
this  reason  an  electric  motor  has  been  coupled  with  the  gas 
engine,  its  size  being  so  chosen  that  it  can  carry  the  load  alone 
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without  the  gas  engine  if  necessary.  Some  details  of  the  con¬ 
struction  of  the  motor  are  given. — Elek.  Zeit.,  Nov.  26. 

Traction. 

Third-Rail. — A  full  report  of  the  committee  on  standard  loca¬ 
tion  of  third-rails  of  the  American  Railway  Association.  The 
report  gives  figures  representing  the  practice  now  in  vogue. — 
Elec.  Railway  Jour.,  Dec.  5. 

Mail  Trolley  Cars.-~J.  Nerche. — An  illustrated  description  of 
trolley  cars  used  in  German  cities  for  transport  of  mail  and 
packages. — Elek.  Zeit.,  Nov.  26. 

Installations,  Systems  and  Appliances. 

Ballast  Resistors  for  Avoiding  Sparks  at  Breaking  a  Circuit. 
— M.  Kallmann. — A  paper  read  before  the  Berlin  Electrical 
Society.  The  author  has  formerly  shown  that  the  familiar 
ballast  resistor  of  the  Nernst  lamp  (iron  wire  in  an  atmosphere 
of  hydrogen  in  a  glass  globe)  may  be  employed  for  a  great 
many  purposes — for  starters,  for  short-circuit  brakes,  for  a 
comparison  watt,  etc.  In  the  present  paper  he  describes  their 
use  for  preventing  the  spark  due  to  self-induction  in  opening  a 
circuit.  These  ballast  resistors  are  called  by  the  author  “varia¬ 
tors.”  In  practice  the  electromagnet  of  a  motor  or  of  a  genera¬ 
tor  of  ordinary  construction,  on  being  suddenly  disconnected, 
may  be  subjected  to  10  times  the  normal  voltage  for  a  portion 
of  a  second  on  account  of  the  e.m.f.  due  to  self-induction.  The 
scheme  by  which  the  closing  or  breaking  of  a  circuit  is  carried 
out  in  four  steps  is  indicated  in  Fig.  2.  V  indicates  three  varia¬ 
tors  and  M  is  the  magnet  winding.  In  position  I  the  circuit  is 
broken,  the  contact  z  being  open.  In  position  II  the  contact  s 
is  closed,  while  the  magnet  M  is  still  short-circuited.  The  full 
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FIG.  2. — BALANCE  RESISTORS. 

e.m.f.  of,  say,  440  volts  is  therefore  impressed  on  the  variators 
V,  which  may  now  permit  a  current  of  0.25  amp  to  pass.  In 
this  position  the  variators  V  are  incandescent.  By  opening  the 
contact  y,  the  magnet  winding  M  is  connected  in  series  with  the 
variators  in  position  III,  in  which  the  current  is  still  almost  0.25 
amp,  but  the  incandescence  of  the  variators  is  less  than  in  posi¬ 
tion  II;  215  volts  are  now  consumed  by  the  variators  and  255 
by  the  magnet’ winding.  Finally,  by  short-circuiting  the  variators 
y  by  closing  the  contact  x,  the  whole  voltage  is  impressed  on 
the  magnet  winding  M  and  the  current  is  over  0.5  amp.  During 
the  four  steps  the  current  is  therefore  gradually  increased.  For 
breaking  the  circuit  the  succession  of  the  four  steps  is  exactly 
the  reverse.  The  author  describes  a  switch  based  on  this  prin¬ 
ciple  and  operated  by  hand,  and  also  describes  an  automatic 
switch  based  on  the  same  principle. — Elek.  Zeit.,  Nov.  19. 

Load  Factor  and  Diversity  Factor. — W.  W.  Lackie. — An  ac¬ 
count  of  his  address  to  the  Glasgow  section  of  the  (Brit.) 
Inst.  Elec.  Eng.  Load  factor  is  the  ratio  of  the  average  load, 
represented  by  the  actual  sales  to  consumers,  to  the  maximum 
load  supplied  to  the  feeders  at  the  station,  expressed  as  a 
percentage.  Even  if  all  the  consumers  had  a  steady  24-hour 
load,  the  load  factor  as  thus  defined  could  not  be  100  per  cent, 
for  the  average  load  represented  by  the  number  of  units  sold 
divided  by  365  X  24  includes  the  losses  in  distribution,  and  these 
may  be  a  considerable  percentage,  especially  in  the  case  of  alter¬ 
nating-current  transformer  systems.  The  diversity  factor  is  the 
ratio  of  the  sum  of  consumers’  maximum  demands  to  the  maxi¬ 
mum  demand  on  the  feeders  at  the  station  busbars.  It  is  thus 


always  greater  than  unity,  although  there  can  be  a  hypothetical 
case  in  which  the  consumers’  maximum  demands  might  occur 
simultaneously,  in  which  case  the  demand  on  the  feeders  would 
be  greater,  as  it  would  include  the  distribution  losses,  so  that  in 
this  instance  the  diversity  factor  in  accordance  with  the  accepted 
definition  would  actually  be  somewhat  below  unity.  Last  May 
there  were  3583  motors  connected  to  the  Glasgow  Corporation 
mains  used  for  113  different  trades  or  purposes.  The  load 
factor  for  all  of  the  23,748  hp  was  38  per  cent.  The  lowest  load 
factor  was  found  in  the  butchers’  trade  and  was  9  per  cent. 
The  highest  was  in  iron  works  and  amounted  to  26  per  cent. 
“A  fair  method  of  charging  would  be  some  such  figure  as  $30 
per  kilowatt  of  maximum  demand  for  lamps  and  $20  per  kilo¬ 
watt  of  maximum  demand  for  motors,  plus  the  cost  of  coal  and 
.other  supplies  per  kw-hour.  To  meet  the  lighting  consumers’ 
convenience  in  Glasgow  the  $30  is  divided  up  into  730  equal 
payments,  and  in  the  case  of  the  motor  user  the  $20  is  divided 
into  1000  equal  payments,  but  if  a  set  of  consumers  do  not  use 
their  maximum  demand  for  730  and  1000  hours  respectively, 
they  do  not  pay  all  of  their  standing  charges  and  are,  there¬ 
fore,  a  loss  to  the  undertaking  notwithstanding  the  fact  that 
throughout  they  have  to  pay  the  higher  or  initial  rate  under  the 
maximum  demand  system.  In  other  words,  a  consumer  paying 
the  maximum  charge  per  kw-hour  (say,  12  cents  or  even  16 
cents)  may  be  an  unprofitable  consumer,  while  an  industrial 
user  paying  1.5  cents  per  kw-hour  throughout  for  a  long-hour 
supply  will  make  a  solid  contribution  to  the  profits  of  the  supply 
undertaking.”  The  motor  load  is  practically  uniform  without 
a  peak  for  nine  hours  a  day  and  300  days  in  the  year;  while 
the  lamp  load  has  a  very  pronounced  peak  for  about  two  hours 
in  the  winter  afternoons.  At  present  many  English  companies 
and  supply  authorities  in  supplying  energy  for  motor  purposes 
allow  their  consumers  to  use  5  per  cent  or  10  per  cent,  and  in 
some  cases  20  per  cent  of  their  consumption  for  lamps,  the 
whole  being  charged  at  motor  rates. — Lond.  Elec.  Eng’ing,  Nov. 
26;  Lond.  Electrician,  Nov.  27. 

Electrical  Industry  in  Great  Britain. — W.  M.  Mordey. — In  his 
presidential  address  to  the  (Brit.)  Inst.  Elec.  Eng.  the  author 
gives  a  comparison  between  the  condition  of  the  electrical  in¬ 
dustry  of  England,  as  indicated  by  the  statistics  and  returns 
relating  to  electricity  supply,  with  the  electrical  industry  else¬ 
where,  particularly  in  Germany.  He  shows  some  tables  giving 
the  average  consumption  in  kw-hours  per  inhabitant  and  the 
average  price  per  kw-hour  paid,  and  other  figures  for  repre¬ 
sentative  towns  in  both  England  and  in  Germany.  From  these 
figures  the  conclusion  is  arrived  at  that  in  the  large  towns  in 
Germany  electrical  energy  costs  twice  as  much  per  kw-hour, 
and  the  '  consumption  per  inhabitant  is  half  as  much  as  in 
large  British  towns;  further,  in  the  medium-sized  and  small 
towns  in  Germany,  although  the  consumption  per  inhabitant  ap¬ 
pears  to  be  about  the  same,  the  price  per  kw-hour  is  over  30 
per  cent  higher  than  in  the  corresponding  British  towns.  Fur¬ 
ther,  the  equipment  of  the  generating  plant  in  ail  the  public 
supply  stations  in  Great  Britain  is  about  two  and  a  quarter 
times  as  much  per  inhabitant  as  in  Germany,  and  in  the  relative 
statistics  with  regard  to  tramway  work,  England  does  not 
compare  unfavorably.  With  respect  to  several  towns  in  Europe, 
which  obtain  their  supply  from  large  water-power  stations, 
figures  are  quoted  to  show  that  the  lowest  of  the  average 
charges  made  in  these  towns  is  higher  than  the  average  price 
obtained  in  Bolton,  which  is  2.36  cents  per  kw-hour;  Lyons 
comes  second  with  an  average  price  of  2.54  cents  per  kw-hour. 
In  conclusion,  Mordey  insists  that  the  alleged  backwardness 
does  not  exist  in  England  and  that  there  is  no  justification  for 
the  statements  about  their  scientific  and  technical  education 
being  behind  other  countries. — Lond  Electrician,  Nov.  27;  Elec. 
Eng’ing,  Nov.  26. 

Domestic  Electricity  Supply. — W.  R.  Cooper. — A  paper  read 
before  the  (Brit.)  Inst  Elec.  Eng.  The  author  considers  the 
importance  of  so  adjusting  tariffs  that  electric  heating  and 
cooking  may  be  encouraged.  Nearly  all  present-day  tariffs 
are  useless  for  this  purpose.  The  essentials  of  a  tariff  for 
domestic  supply  are  laid  down,  and  tariffs  based  on  rateable 
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value,  on  two-rate  meters,  and  on  the  total  “wattage”  of  the 
lamps  installed  are  considered.  Preference  is  given  to  the 
latter,  in  which  a  certain  sum  per  year  is  charged  per  equivalent 
8-cp,  30-watt  lamp,  plus  a  small  charge  per  kw-hour.  It  is 
shown  that  this  charge  may  very  well  vary  from  1.5  cents  to 
2  cents  per  kw-hour.  Finally,  the  economic  aspect  of  electric 
heating  and  cooking  is  considered  in  some  detail.  The  paper 
is  to  be  concluded. — Lx>nd.  Electrician,  Nov.  27. 

Commercial  Electric  Heating. — J.  Roberts. — A  paper  read  be¬ 
fore  the  (Brit.)  Inst.  Elec.  Eng.  Electrical  heating  on  a  com¬ 
mercial  scale  cannot  be  realized  until  the  present  methods  of 
distril)ution  are  altered..  The  emplosrment  of  single-phase  alter¬ 
nating  current  with  house-transformers  is  suggested  for  the 
purpose,  and  low  pressure — 50  volts — for  both  heating  and 
lighting  is  a  necessity.  More  care  must  be  paid  to  the  design  * 
of  heating  apparatus,  and  a  new  arrangement  for  this  purpose 
is  described.  Success  cannot  be  achieved  “unless  energy  for 
cooking  requirements  costs  less  than  2  cents  per  kw-hour. 
The  maximum  demand  system  cannot  be  tolerated.  A  separate 
heating  circuit  is  impracticable  in  requiring  two  meters,  and 
further,  it  is  impossible  to  prevent  a  consumer  connecting  a 
length  of  cord  from  his  cooking  circuit  to  a  lampholder,  with¬ 
drawing  his  main  lighting  switch  and  doing  all  his  lighting  at 
the  cooking  rate.  A  time-switch  for  changing  over  the  meter 
at  a  certain  hour  is  another  scheme  which  must  be  rejected,  if 
only  on  the  score  of  initial  expense  and  cost  of  maintenance. 
It  seems  that  the  only  way  is  to  adopt  what  is  known  as  the 
Norwich  system.  Fix  a  minimum  figure,  depending  upon  the 
rateable  value  of  the  premises,  and  charge  as  much  below 
2  cents  per  kw-hour  as  possible.”  The  total  failure  of  the 
present  practice  requires,  according  to  the  author,  revolutionary 
methods. — Lond.  Electrician,  Nov.  27. 

Municipal  Tramxvay  and  Lighting  Plant. — A  note  on  the  re¬ 
sults  obtained  in  Frankfort,  Germany,  with  municipal  tramway 
lines  and  with  their  lighting  station.  The  municipal  tramway 
lines  at  the  close  of  the  fiscal  year  1907  had  a  length  of  38 
miles  and  carried  during  that  year  74,250,000  passengers.  There 
are  612  cars  for  the  passenger  service  and  the  total  number  of 
employees  is  2124.  On  the  average  the  electric  cars  run  over 
30,000  miles  per  day.  Though  the  fares  are  lower  than  in 
American  cities — the  ordinary  fare  being  2Y2  cents — yet  the  net 
profit  derived  from  the  service  turned  into  the  treasury  was 
$312,970.  The  profit  realized  during  the  year  by  the  city  from 
its  electric  lighting  plant  aggregated  $400,200. — Elec.  Railway 
Jour.,  Dec.  5. 

Storage  Battery  and  Booster. — A.  Neimke. — Those  cells  in  a 
storage  battery  which  are  next  to  the  battery  switch  and  which 
are  used  only  for  making  up  the  voltage  drop  in  the  feeders 
at  times  of  high  load,  are  not  being  discharged  at  periods  of  low 
load,  while  they  are  regularly  fully  charged.  In  order  to  keep 
them  in  good  condition  it  is  necessary  to  provide  for  their 
regular  discharge  and  the  author  describes  an  arrangement  in 
which  these  cells  are  used  to  drive  the  booster  as  a  motor, 
while  the  two  motors  which  otherwise  drive  the  booster  and 
which  at  the  same  time  act  as  balancers  on  the  two  sides  of 
the  three-wire  system  give  off  energy  to  the  network. — Elck. 
Zeit.,  Nov.  26. 

Electric  Light  from  U'ind  .Mills. — .\n  illustrated  description 
of  the  Oerlikon  system  of  electric  lighting  stations,  the  power 
being  derived  from  a  w'ind  mill.  The  special  features  of  the 
Oerlikon  system  with  respect  to  regulation  of  the  voltage,  etc., 
with  varying  wind  are  described. — ^Industrie  Elcc.,  Nov.  25. 

Wires,  Wiring  and  Conduits. 

Aluminum  for  Electrical  Purposes. — While  during  the  past 
two  years  the  price  of  copper  in  London  has  fluctuated  be¬ 
tween  £112  and  £54  sterling  per  ton,  aluminum  has  rapid¬ 
ly  dropped  in  price  recently  until  now  it  is  quoted  in  London  at 
the  same  price  per  ton  as  copper.  As,  however,  for  equal  con¬ 
ductivity  only  half  the  weight  of  aluminum  is  required  as  with 
copper,  a  net  saving  of  50  per  cent  on  the  cost  of  the  raw 
material  is  effected  by  employing  aluminum.  The  initial  cost 
is  not  the  only  factor  contributing  to  greater  economy,  since  in 


addition  there  is  a  further  considerable  saving  in  freight  and  in 
handling,  owing  to  the  less  weight  of  aluminum  as  compared 
with  copper.  For  equal  conductivity  the  tensile  strength  of 
aluminum  is  only  three-quarters  that  of  copper;  but  aluminum 
weighs  about  one-half,  and  no  difficulties  are  experienced  in 
this  direction,  at  any  rate  for  the  larger  sized  wires.  Greater 
tensile  strength,  at  the  expense  of  a  certain  amount  of  con¬ 
ductivity,  may  be  obtained  by  alloying  the  aluminum  with  cop¬ 
per.  A  comparison  of  the  physical  properties  of  aluminum  and 
copper  wires  is  given  in  the  following  table : 


Spkecific  ^  gravity . 

Conductivity  . . ._ . 

Section  for  equal  conductivity . 

Diameter  for  equal  conductivity . 

Weight  for  equal  conductivity. . 

Tensile  strength  for  equal  section..... 
Tensile  strength  for  equal  conductivity 


Copper  Aluminum 
wire.  wire. 

8.93  2-65 

100  61 

I  1.64 

I  1.28 

I  0.495 

1  0.46 

I  0.7s 


.^s  regards  cables  the  larger  diameter  of  the  insulation,  of 
course,  makes  the  aluminum  cable  more  expensive,  but  it  is 
thought  that  it  would  be  practicable  to  employ  aluminum  cables 
for  high-tension  transmission  in  crowded  areas  where  over¬ 
head  w’ires  are  not  permissible. — Lond.  Electrician,  Nov.  27. 


Electrophysics  and  Magnetism. 

Law  of  Induction. — F.  Emde. — A  continuation  of  the  theo¬ 
retical  paper  in  which  the  author  discusses  some  fundamental 
points  with  respect  to  the  law  of  induction.  Having  discussed 
previously  the  phenomena  of  the  motion  of  a  conductor  through 
a  constant  field,  he  now  discusses  conductors  at  rest  in  a  vari¬ 
able  field.  He  claims  that  there  is  no  use  in  speaking  of  the 
motion  of  lines  of  flux  due  to  the  closing  or  breaking  of  a  cir¬ 
cuit;  of  course,  one  could  calculate  an  imaginary  speed  of  the 
lines  of  flux  from  the  law  of  induction,  but  in  this  case  evi¬ 
dently  the  law  of  induction  would  not  teach  anything.  The 
author  then  discusses  the  general  case  of  motions  of  conductors 
in  a  variable  field.  He  thinks  that  for  motions  of  conductors 
in  a  stationary  field  the  conception  of  cutting  lines  of  force 
and  the  loop  conception  of  magnetic  flux  are  entirely  equiva¬ 
lent.  In  general,  the  cutting  conception  is  contained  as  a  part 
in  the  loop  conception.  The  paper  is  to  be  continued. — Elek. 
und  Masch.  (Vienna),  Nov.  22. 

Permeability  at  High  Frequency. — L.  Sehames. — The  author 
describes  a  method  by  which,  with  the  aid  of  voltage  measure¬ 
ments  in  the  Paulsen  high-frequency  circuit,  two  self-induct¬ 
ances  are  compared  in  order  to  determine  the  permeability  of 
thin  iron  wires  at  high  frequency.  This  method  is  also  suit¬ 
able  for  the  comparison  of  capacities  with  each  other,  and  for 
the  comparison  of  self-inductances  with  capacities.  The  per¬ 
meability  values  found  in  this  way  are  effective  mean  values 
for  a  whole  period.  With  increasing  frequency  the  effective 
mean  value  of  the  permeability  tends  to  become  independent  of 
the  field  strength.  For  the  iron  investigated  by  the  author,  the 
effective  mean  value  of  the  permeability  decreases  very  quickly 
with  increasing  frequency  up  to  10,000  periods  per  second  and 
after  that  it  decreases  only  slowly,  the  relation  being  now  rep¬ 
resented  by  straight  lines.  The  author  has  obtained  effective 
inductances  much  higher  than  known  hitherto  with  magnetiza¬ 
tion  with  direct  current.  The  results  of  the  author  may  be  ex¬ 
plained  generally  by  the  hypothesis  that  in  a  magnetic  field 
alternating  wdth  very  high  frequency  the  permeability  has  not 
sufficient  time  to  assume  the  value  which  it  finally  assumes 
with  direct-current  or  with  slow-change  alternating-current 
magnetization. — Ann.  der  Phys.,  No.  ii. 

Magnetism. — R.  Gans. — While  hysteresis  is  an  irreversible 
phenomenon  of  magnetism,  the  author  endeavors  to  detect  re¬ 
versible  magnetic  phenomena  and  in  the  present  paper  gives  a 
theory  of  “reversible  longitudinal  permeability.” — Ann.  der 
Phys.,  No.  II. 

Electrochemistry  and  Batteries. 

Light  Storage  Battery. — R.  Goldschmidt. — Some  notes  on  a 
storage  battery  containing  electrodes  of  zinc  and  nickel  oxide 
in  potassium  or  sodium  carbonate.  \  43  per  cent  potassium 
carbonate  solution  or  a  25  per  cent  sodium  carbonate  solution 
may  be  used.  The  best  electrodes  are  obtained  by , electrolytic 
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deposition  of  zinc  and  nickel  on  a  nickel-plated  iron-wire 
screen.  The  original  e.m.f.  is  somewhat  below  2  volts.  Over 
60  amp-hours  may  be  obtained  per  kilogram  of  positive  elec¬ 
trode  with  a  discharge  of  15  to  20  amp,  so  that  the  power  is 
about  100  watts  at  an  average  e.m.f.  of  1.57  volts.  The  weight 
of  the  positive  plates  is  about  one-third  the  weight  of  the  total 
cell.  Without  hurting  the  plates  it  is  possible  to  use  a  charging 
current  of  50  amp  and  a  discharging  current  of  from  45  to  50 
amp  per  kilogram  of  positive  plates.  The  capacity  of  the 
nickel  plates  does  not  decrease  very  essentially  with  rapid  dis¬ 
charges.  A  plate  of  33  grams  when  discharged  with  0.2  amp 
gave  52  amp-hours;  with  0.5  amp  it  gave  59  amp-hours,  and 
with  0.65  amp  it  gave  54  amp-hours.  During  the  discharge  the 
e.m.f.  drops  during  the  first  hour  from  2  to  t.6  volts,  during  the 
•  next  two  hours  to  1.5  volts,  and  in  the  next  haK  hour  to  1.4 
volts. — Ccntralblat  f.  Accum.,  Nov.  5 

Cyanamide. — A.  R.  Frank. — A  paper  giving  some  details  on 
the  utilization  of  atmospheric  hydrogen  in  the  production  of 
calcium  cyanamide  for  calcium  carbide  and  discussing  some 
applications  of  cyanamide,  especially  as  a  fertilizer. — Trans. 
Faraday  Society,  October  (Vol.  4,  Part  2). 

Ozone. — F.  M.  Perkin. — A  paper  describing  the  methods  of 
Siemens  &  Halske  and  of  Otto  for  producing  ozone  by  means 
of  the  silent  discharge,  and  on  various  industrial  uses  of  ozone, 
particularly  for  the  purification  of  water. — Trans.  Faraday  So¬ 
ciety,  October  (Vol.  4.  Part  2). 

Units,  Measurements  and  Instruments. 

Lux. — L  Weber. — An  article  in  which  the  author  first  refers 
to  the  ambiguity  in  the  definition  of  meter-candle  according 
to  what  candle  is  meant.  In  numerous  articles  of  H.  Cohn,  in 
which  the  limits  of  10  to  50  meter-candles  are  quite  important, 
hefner  candles  are  meant.  The  photometrical  congress  in 
Geneva  adopted  the  unit  lux  which  should  be  equal  to  the  il¬ 
lumination  produced  at  a  distance  of  i  m  by  the  international 
unit  of  candle-power,  but  no  unit  for  the  latter  was  definitely 
adopted.  The  present  author  thinks  that  as  long  as  the  hefner 
candle  has  not  been  adopted  as  the  international  unit  of  can¬ 
dle-power  it  would  be  wrong  to  define  the  lux  as  the  meter- 
candle  (hefner).  The  author  also  considers  that  it  is  necessary 
to  establish  by  international  agreement  a  secondary  unit  for 
the  brightness  of  a  surface.  The  unit  recommended  by  him  is 
the  brightness  of  that  absolutely  white  dull  surface  of  which 
the  illumination  is  unity. — Elek.  Zeit.,  Nov.  26. 

International  Electrotechnical  Commission. — An  account  of 
the  recent  conference  in  London,  with  special  reference  to  the 
w'ork  of  the  French  committee. — LTndustrie  Elec.,  Nov.  25. 

Telegraphy,  Telephony  and  Signals. 

Condenser  Effects  of  the  Telephone. — W.  Peukert. — In  cases 
in  which  a  telephone  line  is  charged  electrostatically,  the  tele¬ 
phone  acts  as  a  condenser.  The  copper  winding  is  equivalent 
to  one  charged  plate  of  the  condenser,  the  body  of  the  person 
facing  the  telephone  is  equivalent  to  the  other  plate  of  the  con¬ 
denser,  while  the  insulation  frame  of  the  telephone  represents 
its  dielectric.  This  fact  can  be  shown  by  connecting  for  an  in¬ 


stant  a  telephone  transmission  line  with  one  pole  of  a  200-volt 
storage  battery,  the  other  pole  of  which  is  earthed.  The  charg¬ 
ing  condenser  current  which  flows  through  a  person  standing 
before  the  telephone  may  then  be  directly  measured.  To  pre¬ 
vent  this  charging  current  from  passing  through  persons  speak¬ 
ing  in  a  telephone  the  following  arrangements  can  be  em¬ 
ployed  :  In  Fig.  3  the  telephone  is  surrounded  by  a  metallic 
cover  H  which  is  earthed.  K  represents  the  person  before  the 


FIGS.  3  AND  4. — CONDENSER  EFFECTS  OF  THE « TELEPHONE. 

telephone.  To  make  this  arrangement  effective,  the  capacity 
of  the  condenser  H  must  be  larger  than  the  capacity  of  the  body 
K,  but,  on  the  other  hand,  it  must  be  negligible  in  comparison 
with  the  natural  capacity  of  the  telephone  line,  in  order  not 
to  spoil  the  transmission  of  speech.  Another  arrangement  is 
shown  in  Fig.  4,  where  a  special  condenser  C  is  connected  in 
parallel  with  the  telephone  T.  To  make  this  arrangement  still 
more  effective  the  person  K  speaking  through  the  telephone  is 
insulated  from  earth  by  means  of  J. — Elek.  Zeit.,  Nov.  26. 

Wireless  Telegraphy. — H.  PoincarL — The  first  of  his  lec¬ 
tures  held  before  the  Ecole  Superieure  des  Postes  et  Tele- 
graphes,  in  Paris,  on  the  theory  of  wireless  telegraphy.  The 
intention  is  not  to  give  a  complete  theory  of  wireless  teleg¬ 
raphy,  but  to  explain  certain  mathematical  theories  which  may 
facilitate  the  understanding  of  the  phenomena.  The  author  be¬ 
gins  with  Maxwell’s  equations  and  states  that  he  will  make 
general  use  of  the  vector  potential  of  Lorentz.  For  the  high 
frequency  of  the  oscillations  he  assumes,  as  a  first  approxima¬ 
tion,  that  nothing  happens  in  the  interior  of  the  conductors,  and 
that  the  electric  lines  of  force  leave  the  conductor  in  a  direc¬ 
tion  perpendicular  to  the  surface.  He  then  undertakes  the 
solution  of  the  equations  and  shows  the  complications  of  his 
problem.  He  studies  the  damping  effect — that  is,  he  endeavors 
to  determine  the  conditions  on  which  the  wave  length  and  the 
damping  of  a  given  exciter  depend.  He  finally  discusses  the 
action  of  the  antennas  of  various  forms. — La  Lumiere  Elec., 
Nov.  28. 

Telephones  for  Electric  Raikuay  Service. — F.  F.  Fowle. — 
The  author  considers  the  relative  advantages  and  disadvan¬ 
tages  of  portable  and  stationary  telephone  sets.  While  the 
stationary  type  has  distinct  advantages,  the  most  comprehensive 
telephone  service  for  traction  can  be  obtained  by  the  combined 
use  of  stationary  and  portable  types  of  sets.  The  author  then 
describes  the  standard  devices  used  to  protect  a  telephone  line 
from  lightning  and  from  stray  currents,  and  finally  gives  some 
comparative  figures  of  cost  of  telephone  installations  for  elec¬ 
tric  railways. — Elec.  Railway  Jour.,  Dec.  5. 


NEW  APPARATUS  AND  APPLIANCES 


Banquet  of  Electrical  Trades  Association 
of  Chicago. 

The  thirteenth  annual  meeting  and  dinner  of  the  Electrical 
Trades  Association  of  Chicago  was  held  Dec.  ii  at  the  banquet 
hall  of  the  Chicago  Athletic  Association.  About  100  repre¬ 
sentative  men  connected  with  Chicago  electrical  trades  were 
present,  especially  those  dealing  with  the  credit  end  of  the 
business.  The  officers  for  the  ensuing  year,  which  w’ere  elected 


during  the  evening,  were  as  follows ;  President,  William  A. 
Browne,  of  the  M.  B.  .\ustin  Company;  vice-president,  F.  N. 
Pierce,  of  the  Manhattan  Electrical  Supply  Company;  secretary 
and  treasurer,  Frederick  P.  Vose,  Marquette  Building.  The 
new  members  of  the  executive  committee  were  Mr.  Harry 
R.  Parsons,  of  the  Western  Electric  Company,  and  Mr.  Frank 
Horton,  of  Moran  &  Hastings  Manufacturing  Company.  Mr. 
Thomas  I.  Stacey,  of  the  Electric  Appliance  Company,  acted 
as  toastmaster. 

Mr.  B.  E.  Sunny,  president  of  the  Chicago  Telephone  Com- 
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pany,  talked  on  the  general  situation.  He  drew  the  conclusion 
that  if  precedents  of  the  past  few  years  are  worth  anything, 
the  two  years  following  the  presidential  election  should  be  very 
prosperous  ones,  the  presidential  election  year  being  usually 
dull.  He  also  outlined  some  difficulties  in  connection  with 
credits  in  the  telephone  business  now  that  telephone  service  is 
being  extended  to  a  cheaper  class  of  subscribers  than  formerly. 
Mr.  A.  O.  Kuehnsted  responded  to  the  toast,  “It  Pays,”  out¬ 
lining  the  many  benefits  to  be  derived  from  co-operation  of 
the  kind  existing  in  the  Electrical  Trades  Association. 

Mr.  Albert  H.  Elliott,  of  Oakland,  secretary  of  the  Electrical 
Trades  Association  of  the  Pacific  Coast,  made  a  very  eloquent 
and  witty  address,  dealing  mainly  with  the  importance  of  co¬ 
operation  along  certain  lines,  even  among  competitors  in  the 
electrical  business.  Mr.  F.  N.  Pierce  talked  on  “Sales  and 
Credits.”  Mr.  James  J.  Barbour,  ex-state’s  attorney,  gave  some 
reminiscences  concerning  legal  battles  of  the  Electrical  Trades 
Association. 


A  New  Type  of  Self-Starter  for  Alternating- 
Current  Induction  Motors. 

The  J.  L.  Schureman  Company,  of  Chicago,  has  recently 
placed  upon  the  market  a  new  line  of  alternating-current  self¬ 
starters,  a  distinctive  feature  of  which  is  the  use  of  solenoids 
to  perform  the  various  functions  of  the  starter,  thus  correspond¬ 
ing  closely  to  direct-current  practice.  The  Fig.  i  shown  here¬ 
with  illustrates  the  simplest  type,  that  designed  for  small  motors 
capable  of  being  thrown  directly  across  the  line  to  start.  It 
consists  of  a  solenoid-operated  switch  for  making  and  breaking 
the  motor  circuit,  together  with  a  small  relay  for  reducing  the 
amount  of  current  in  the  control  circuit  to  a  minimum.  All 
parts  are  mounted  on  a  single  slate  panel  with  front  connections 
and  legs  for  bolting  to  a  vertical  surface,  making  a  neat,  com¬ 
pact  outfit,  easy  to  install  and  mount. 

The  main  switches  are  closed  through  a  crank  action  which 
requires  very  little  power  to  operate  and  permits  the  use  of  a 
solenoid  of  moderate  size.  No  toggle  joints  are  used.  The 
circuits  are  made  and  broken  on  heavy  carbon  and  copper  “butt- 
end”  contacts  which  can  be  cheaply  and  easily  replaced  and 
are  very  easy  of  adjustment.  The  contact  surfaces  are  vertical 
to  prevent  the  accumulation  of  dust.  With  this  style  of  con- 


FIG.  I. — INDUCTION  MOTOR  SELF-STARTER. 


tact  all  chance  of  “freezing”  is  eliminated.  The  operating 
solenoids  are  of  a  noiseless  type  and  carry  current  continuously 
while  the  starter  is  in  running  position.  This  provides  the  no¬ 
voltage  release  feature  and  in  case  of  a  failure  of  voltage  from 
any  cause,  the  starter  returns  to  the  “off”  position,  disconnect¬ 
ing  the  motor  from  the  line.  The  current  consumed  by  the 
solenoids  when  closed  is  a  small  fraction  of  an  ampere. 

The  usual  method  of  control,  as  indicated  in  Fig.  2,  is  by  a 
remote  push  button  or  by  means  of  a  pressure  or  vacuum  regu¬ 


lator.  Three  small  wires  are  run  to  the  point  of  control.  To 
start,  momentary  contact  between  wires  i  and  2  closes  the 
circuit  of  the  relay,  which  in  turn  actuates  the  main  line  switch, 
connecting  the  motor  to  the  line.  Momentary  contact  between 
wires  i  and  3  short-circuits  the  relay  coil  and  the  circuit  to  the 
main  switch  coil  is  broken.  The  opening  of  this  switch  then 
disconnects  the  motor  from  the  line.  The  relay  when  closed 
completes  the  circuit  of  its  coil,  hence  current  is  carried  by  the 
control  circuit  only  at  the  moments  of  starting  and  stopping. 


As  both  the  starting  and  stopping  operations  are  performed  by 
making  contact,  no  current  is  broken  in  the  control  circuit, 
eliminating  arcing  on  the  control  switches. 

This  type  of  starter  finds  its  widest  use  in  connection  with 
vacuum  cleaning  plants  using  remote  push-button  or  vacuum 
regulator  control,  and  in  connection  with  small  air  compressors 
or  fluid  pressure  pumps.  On  pump  and  compressor  installations 
it  is  used  with  the  pressure  regulator  control,  starting  and  stop¬ 
ping  the  motor  on  the  desired  limits  of  pressure.  The  special 
points  of  the  device  are  the  construction  of  the  solenoids,  in¬ 
suring  noiseless  and  efficient  operation ;  the  contact-making 
switches,  which  are  rugged  and  easy  of  adjustment  and  replace¬ 
ment;  the  compact  construction  and  ease  of  mounting,  and  the 
no-voltage  release  feature. 


Switch  Block  for  Snap  Switches. 

The  National  Electrical  Code  requires  that  sub-bases  of  non¬ 
combustible,  non-absorptive  insulating  material  must  be  in¬ 
stalled  under  all  snap  switches  used  in  exposed  knob  and  cleat 
work,  and  also  in  molding  work,  although  sub-bases  of  hard¬ 
wood  may  be  used  in  the  latter  case  if  desired.  With  the  old 
t3rpe  of  base  applied  to  molding  work  it  is  necessary  to  cut  and 
fit  the  molding,  adding  labor  and  expense  and  not  always  giving 
a  satisfactory  finish  to  the  work.  Frederick  A.  Armstrong, 
348  Court  Street,  Brooklyn,  has  brought  out  a  standard  switch 
block  of  glazed  porcelain  which  is  especially  adapted  for  mold¬ 
ing  work.  The  block  will  be  made  in  seven  different  designs, 
three  of  which  are  at  present  on  the  market.  These  are  in¬ 
tended  for  single-pole  snap  switches,  single-  or  double-pole 
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Ventilating  Ash  Tray  for  Flaming 
Arc  Lamps. 

As  users  of  flaming  arc  lamps  well  know,  'the  products  of 
combustion  from  the  electrodes  accumulate  on  the  bottom  and 
sides  of  the  lamp  globe,  and  owing  to  the  heat,  become  so  fast¬ 
ened  to  the  glass  that  they  are  with  difficulty  removed.  The  de¬ 
posit  also  absorbs  much  of  the  light,  so  that  the  amount  avail¬ 
able  from  the  lamp  is  greatly  reduced.  It  has  been  found  that 
by  ventilating  the  globe  in  a  certain  way  the  products  of  corn- 


snap  switches,  and  for  double-pole  snap  switches.  The  base  is 
made  to  straddle  the  molding  and  is  held  in  place  by  the  screws 
necessary  to  fasten  the  switch.  The  arrangement  is  such  that 
these  screws  cannot  come  in  contact  with  the  wires,  but  pass 
through  the  ridge  separating  the  wires  in  the  molding.  The 
base  for  a  single-pole  snap  switch  is  shown  in  Fig.  i,  that  for 


FIGS.  I,  2,  3  AND  4. — SWITCH  BLOCK  FOR  SNAP  SWITCHES, 


double-pole  or  single-pole  switch  is  shown  in  Fig.  2,  and  the 
block  for  double-pole  switch  only  is  illustrated  in  Fig.  3.  Fig. 
4  shows  a  snap  switch  mounted  on  the  base  which  is  applicable 
for  single-pole  or  double-pole  switches.  The  switch  blocks  are 
listed  among  the  approved  fittings. 


Residential  Lighting  Outfit 


There  are  many  farms,  country  estates  and  dwellings  in  iso¬ 
lated  sections  where  electricity  would  gladly  be  used  were  it 
easily  obtainable,  and  in  order  that  the  many  advantages  of 
electric  service  may  be  had  where  central-station  distribution 
lines  are  lacking,  it  is  necessary  to  install  an  isolated  plant 
which  will  not  require  constant  or  expert  attention.  The  Tre- 
bert  Gas  Engine  Company,  of  Rochester,  N.  Y.,  has  brought 
out  a  rather  compact  residential  lighting  outfit,  which  also  com¬ 
bines  a  vacuum-cleaning  outfit  and  operates  in  conjunction  with 
a  storage  battery.  The  combination  shown  in  the  accompanying 
illustration  comprises  a  two-cylinder,  four-stroke  cycle  gas  en¬ 
gine  rated  at  10  hp;  a  55-volt  generator,  large  enough  to  sup¬ 
ply  energy  to  40  8-cp  lamps ;  a  vacuum  pump ;  27  cells  of  battery 
with  sand  trays  having  storage  capacity  for  eight  8-cp  lamps  for 
five  hours ;  a  dust  collector ;  switchboard ;  water  tank  and  an  as- 


ASH  TRAY  FOR  FLAMING  ARC  LAMB 


bustion  pass  off  and  are  not  deposited  in  the  globe.  In  the 
Polar  flaming  arc  lamps  marketed  by  Fox  Brothers  &  Company, 
of  New  York  City,  the  ash  tray  is  designed  as  shown  in  the  ac¬ 
companying  illustration.  The  cold  air  from  the  outside  passes 
through  the  openings  provided  and  is  constrained  to  pass  around 
and  sweep  the  inner  surface  of  the  globe  instead  of  passing  di¬ 
rectly  up  through  the  center.  This  simple  expedient  is  said  to 
keep  the  interior  of  the  globe  free  from  deposits  and  thus  to 
insure  as  much  light  from  the  lamp  at  the  time  it  is  switched 
out  of  circuit  as  when  the  lamp  is  first  started. 


Alternating-Current  Smoothing-Iron 


The  smoothing-iron  shown  in  the  accompanying  illustration 
differs  from  other  devices  designed  for  the  same  purpose  in 
that  the  heat  is  developed  by  hysteresis  in  an  iron  core  rather 
than  by  current  in  a  resistor.  Use  is  made  of  a  coil  of  fireproof 


RESIDENTIAL  LIGHTING  OUTFIT. 


ALTERNATING-CURRENT  SMOOTHING-IRON. 


sortment  of  vacuum-cleaning  attachments.  The  generator  is 
belted  to  the  gas  engine,  as  is  also  the  vacuum  pump,  and  all  are 
mounted  on  a  common  bedplate.  The  engine  is  equipped  with 
flywheels  so  as  to  reduce  fluctuating  voltage  owing  to  irregu¬ 
larity  of  speed  to  a  minimum,  and  in  order  that  the  noise  of  the 
engine  exhaust  shall  not  be  objectionable,  a  muffler  forms  part 
of  the  exhaust  connection. 


wire  surrounding  a  portion  of  the  magnetic  circuit  Since  the 
coil  is  relatively  cool  compared  to  the  working  surface,  it  is 
claimed  that  the  danger  of  “burning  out”  has  been  eliminated. 
Moreover,  the  heat  being  produced  just  where  needed,  the  loss 
of  heat  is  minimized  and  the  economy  is  high.  Thus,  a  6-lb. 
iron  consumes  less  than  450  watts  under  working  conditions. 
The  iron  is  pointed  at  the  back  as  well  as  at  the  front  for  the 
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proper  handling  of  fancy  articles.  When  not  in  use  the  iron 
may  be  tipped  back  on  the  end  of  the  handle  and  resting  plate, 
or  an  iron  stand  with  asbestos  pad  can  be  employed.  The  ter¬ 
minals  are  equipped  with  a  flexible  cord  so  connected  that  it 
will  neither  kink  nor  be  subjected  to  abrasion. 

The  hysteresis  type  of  alternating-current  smoothing-iron  has 
been  placed  on  the  market  by  the  W.  N.  Durant  Company,  Mil¬ 
waukee,  Wis. 


Pocket  Voltmeters  and  Ammeters. 


James  G.  Biddle,  of  Philadelphia,  is  introducing  on  the 
American  market  a  line  of  direct-current  pocket  voltmeters 
and  ammeters,  made  in  Germany,  and  h^re  marketed  under  the 
trade  name  “Ja-ga-bi”  instruments.  These  instruments  are  con¬ 
structed  on  the  “moving  coil”  system  and  possess  the  advan¬ 
tages  peculiar  to  that  type  of  construction.  No  claim  is  made 
that  these  instruments  will  replace  the  standard  portable  meters 
manufactured  here,  but  on  the  other  hand  it  is  asked  that 
they  be  not  confused  with  the  many  cheap  pocket  instruments 
with  which  the  market  is  flooded.  Of  necessity  the  accuracy 
of  indications  is  restricted  because  of  the  short  scale,  but  the 
instruments  themselves  are  adjusted  with  extreme  care  and 
the  workmanship  is  first  class.  The  series  includes  self-con¬ 
tained  voltmeters  up  to  150  volts  and  self-contained  ammeters 
up  to  10  amp.  An  instrument  of  special  value  is  a  voltmeter 
with  a  range  from  0.2  to  2.8  volts,  intended  for  testing  single 
cells  of  storage  battery. 
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disintegration  of  the  fuse  when  blown,  thus  relieving  the  box 
from  all  strain.  The  vent  pipe  is  so  arranged  as  to  allow  of  an 
oil  seal,  thus  preventing  any  absorption  of  moisture  by  the  oil 
in  the  box  and  maintaining  the  dielectric  strength  of  the  oil. 


OIL-IMMERSED  FUSE. 

The  oil-immersed  fuse  boxes  have  been  placed  on  the  mar¬ 
ket  by  the  Ricker  Manufacturing  Company,  Rochester,  N.  Y. 
They  are  built  for  e.m.fs.  not  exceeding  11,000  volts. 


Variable  Standard  of  Self-Induction. 


ELECTRICAL  WORLD. 
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In  the  variable  standard  of  self-induction  illustrated  here¬ 
with  the  coils  are  embedded  in  two  hard-rubber  disks  which 
turn  on  each  other.  These  coils  are  D-shaped  and  are  the  same 
in  the  upper  and  the  lower  disks.  They  are  so  placed  in  these 
disks  that  each  one  takes  up  approximately  half  of  the  disk 
in  which  it  is  located  and  is  on  one  side  of  the  diameter.  By 
rotating  one  of  the  disks  through  a  half  circle,  the  relative 
position  of  the  coils  is  changed  from  that  in  which  they  lie 
exactly  over  each  other  to  that  in  which  they  are  entirely 
separated.  It  will  be  seen  that  this  arrangement  makes  the 
portion  of  the  area  of  the  disks  which  coincides  vary  uni- 


Oil-Immersed  Fuse 


The  oil-immersed  fuse  shown  in  the  accompanying  illustra¬ 
tion  has  been  designed  for  use  on  a  4100-volt  system.  The  fuse 
box  is  small  and  can  be  placed  either  on  a  pole  or  in  a  man¬ 
hole.  The  fuse  proper  is  a  bare  copper  wire;  when  it  “blows” 
the  arc  is  extinguished  by  the  oil,  without  damaging  the  box. 


POCKET  VOLTMETER  AND  AMMETER. 

It  is  claimed  that  the  fuse  may  be  replaced  by  an  employee  in 
perfect  safety,  all  parts  with  which  he  would  come  in  contact 
being  “dead”  when  the  box  is  open.  The  box  can  also  be  used 
as  an  oil  switch  for  disconnecting  branch  circuits  when  it  is 
necessary  to  work  upon  them.  It  is  recommended,  however, 
that  the  fuse  be  removed  and  the  box  closed  at  this  time  to  pre¬ 
vent  the  possibility  of  moisture  getting  into  the  oil.  The  box 
is  so  designed  as  to  allow  of  the  escape  of  gases  formed  by  the 


VARIABLE  STANDARD  OF  SELF-INDUCTION. 

formly  with  the  rotation  and  consequently  insures  a  uniform 
scale.  This  result  shows  one  of  the  decided  advantages  of  the 
arrangement. 

The  coils  are  compound  wound.  For  the  higher  range  of 
inductance  (9  to  105  millihenrys)  the  two  sections  of  the  com¬ 
pound  winding  are  used  in  series,  all  of  the  four  coils  being  also 
connected  in  series.  For  the  lower  range  (0.7  to  12  milli¬ 
henrys)  the  greater  part  of  the  winding  of  each  coil  is  cut 
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out,  a  compensating  non-inductive  resistor  being  provided  so 
that  the  change  from  the  high  to  the  low  range  can  be  made 
without  disturbing  the  bridge  balance.  However,  a  special 
terminal  is  provided  so  that  connection  can  be  made  directly 
with  the  low-range  coils,  where  a  high  time-constant  is  of  ad¬ 
vantage.  The  connections  are  clearly  shown  on  each  instru¬ 
ment. 

The  above-described  instrument  has  been  patented  by  Mr. 
F.  G.  Mainbridge.  The  Leeds  &  Northrup  Company,  of  Phila¬ 
delphia,  has  acquired  the  rights  for  its  manufacture  and  sale 
in  this  country. 


Combination  Fire  and  Water-Tube  Boiler. 


A  boiler  combining  the  features  of  the  horizontal,  return- 
tubular  and  the  water-tube  types  is  being  built  by  the  Traylor 
Engineering  Company,  of  Allentown,  Pa.  The  boiler  is 
known  as  the  “Hawlges”  and  a  skeleton  view  and  a  view  show¬ 
ing  it,  steel- jacketed,  are  given  in  Figs,  i  and  2  herewith.  In 
the  lower  part  are  two  rows  of  water-tubes,  the  upper  row 
connecting  into  a  front  water-saddle  at  the  forward  end  of  the 
tubular  section  and  with  the  water-leg  at  the  rear.  The  tubes 
in  the  lower  row  connect  into  the  rear  water-leg  and  also  into 
a  series  of  steel  box-headers  at  the  front  end,  which  are  in  turn 
connected  to  the  front  head  and  saddle  by  means  of  independent 
circulating  tubes.  The  upper  row  of  tubes  is  covered  with  split 
firebrick  which  forms  a  roof  over  the  furnace  and  prevents 
the  hot  gases  from  coming  in  contact  with  the  shell  of  the 
tubular  member. 

The  tubular  section  is  made  of  steel,  the  tubes  being  expanded 
and  beaded  into  the  heads  and  liberal  manholes  and  handholes 
being  provided  for  inspection  and  cleaning  purposes.  The 
front  water-saddle  and  rear  water-leg  are  made  without  riveted 
joints,  except  where  they  are  attached  to  the  shell  of  the  tubular 
boiler.  The  legs  are  provided  with  stay-bolts  and  the  front 
saddle  is  provided  with  compression  plugs  placed  opposite  each 
tube,  thus  eliminating  the  need  of  gaskets.  The  front  box- 
headers  for  the  lower  water-tubes  are  made  of  steel,  the  bear¬ 
ings  for  the  hand-hole  plates  being  faced  on  the  inside  to  insure 
good  contact  for  the  gaskets.  Each  header  is  independently 
connected  to  the  tubular  boiler  and  the  water  circulation  is  as 
follows:  The  colder  water  passes  down  the  rear  water-leg 
into  the  water-tubes  which  are  inclined  upward  toward  the 
front  end  of  the  boiler.  The  water  passes  upward  and  forward 
through  these  tubes  in  the  same  direction  as  the  travel  of  the 
gases  into  the  front  water-saddle  headers  and  circulating  tubes 
into  the  front  end  of  the  tubular  boiler  and  through  this  to  the 
rear.  Scale  is  said  to  be  deposited  on  the  bottom  of  the  shell 
of  the  upper  tubular  member,  away  from  fire  action,  and  the 
water-tubes  in  the  lower  section  are  said  to  be  kept  free  from 
scale  owing  to  rapid  circulation. 


provided  with  expansion  plates;  rollers  support  the  rear  water- 
leg  and  the  front  water-saddle  rests  on  the  front  columns,  ex¬ 
pansion  being  taken  care  of  to  the  rear  of  the  setting  and  away 
from  the  masonry  walls.  The  lower  water-tubes  expand  to  the 
front,  the  box-headers  being  mounted  on  expansion  plates. 

A  Dutch-oven  type  of  furnace  is  provided,  the  arch  being 
self-contained  and  consisting  of  a  series  of  interlocking  tile 
carried  on  the  lower  row  of  water-tubes  and  extending  well 
back  of  the  bridge  wall.  The  arch  dips  downward  over  the 
grates  toward  the  rear,  the  products  of  combustion  coming  in 
direct  contact  with  the  heated  arch  as  well  as  the  furnace 
brickwork  and  the  bridge  wall.  The  gases  travel  over  the  latter 
into  an  adequate  combustion  chamber  to  the  rear  of  the  bridge 
wall,  before  reaching  the  passage  formed  between  the  top  of 
the  arch  over  the  grate  and  the  covering  of  the  upper  tubes, 
passing  thence  to  the  front  end  of  the  tubular  section  where  the 
gases  are  distributed  through  the  tubes  of  the  tubular  member. 
The  boiler  is  adaptable  to  the  condition  of  low  head  room  and 
limited  length  and  width.  The  gases  travel  practically  three 
times  the  length  of  the  shell. 


Chandelier  for  Nernst  Lamps. 

The  new  Westinghouse  Nernst  system  is  responsible  for  the 
development  of  a  line  of  chandeliers  that  gives  a  greater  volume 
of  light  for  a  small  light  source  than  it  is  possible  to  get  with 
any  of  the  old  incandescent  lighting  chandeliers.  These  chande¬ 
liers  now  being  put  on  the  market  are  made  in  highly  artistic 
designs  in  Renaissance  and  Art  Nouveau.  They  are  made  in 
solid  castings  or  in  a  combination  of  castings  and  spinnings, 
and  finished  as  standard  in  statuary  bronze  and  satin  brass. 

The  novel  feature  about  these  chandeliers  is  the  arrangement 
of  the  mechanism  of  the  lamps  in  the  central  ornamental  ball, 
which  conceals  it  completely  and  at  the  same  time  makes  it 
easily  accessible.  This  leaves  nothing  at  the  ends  of  the  arms 


FIGS.  I  AND  2. — COMBINATION  FIRE  AND  WATER-TUBE  BOILER. 

The  boiler  is  supported  independent  of  the  brick  setting  by 
cast-iron  columns  beneath  the  corners  of  the  front  water-saddle 
and  rear  water-leg.  The  brickwork,  therefore,  need  not  be  so 
heavy  as  ordinarily  is  required.  The  side  walls  extend  to  the 
top  row  of  the  water-tubes  and  the  rear  wall  to  the  bottom 
of  the  rear  water-leg,  the  front  expansion  chamber  between  the 
boiler  front  and  front  head  of  the  tubular  section  being  cased 
in  steel  and  lined  with  firebrick.  The  rear  supporting  column  is 


CHANDELIER  FOR  NERNST  LAMPS. 

except  the  small  screw  base  burners,  and  these  occupy  less 
space  than  any  other  incandescent  lamps  of  equal  candle-power. 
The  132-watt  burner,  for  instance,  giving  light  equivalent  to 
that  of  seven  i6-cp  carbon-filament  lamps,  occupies  a  space 
at  the  end  of  the  arm  of  only  3  in.  x  4J4  in.  This  makes  it 
possible  to  get  a  large  volume  of  light  without  using  a  multi¬ 
plicity  of  sources,  or  infringing  the  law  of  proportions  by  mak¬ 
ing  the  sources  too  large  for  the  other  parts  of  the  chandelier. 


FIG.  2. — CHAIN  TURNING  AN  ANGLE. 


scl,  and  making  of  it  practically  two  ships,  emphasizes  the  util¬ 
ity  of  the  conveyor,  as  there  is  no  need  of  changing  the  ves¬ 
sel’s  position,  or  that  of  the  coal  barge,  to  procure  duplicate 
broadside  loading;  delivery  can  be  made  to  every  part  of  the 
bunkers  without  interruption,  or  the  starboard  side  may  be 
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ft.  per  minute,  bituminous  coal  of  a  size  that  will  pass  through 
a  S-in.  mesh  screen  being  fed  to  it  through  hatch  chutes. 

This  first  delivery  is  made  by  means  of  tub  hoists,  averaging 
1000  lb.  of  coal  at  a  lift,  at  best  a  somewhat  slow  and  tedious 
process,  but  the  only  feasible  method  because  of  the  awkward 
barges  from  which  the  supply  is  taken.  Notwithstanding  these 
crude  facilities,  it  is  claimed  that  the  machine  has  justified  the 
expense  connected  with  its  installation  by  paying  for  itself  in 
two  voyages. 

The  conveyor,  which  was  built  by  the  Link-Belt  Company, 
Philadelphia,  is  driven  by  a  20-hp  General  Electric  motor;  the 
two  elevators,  are  driven  by  a  similar  motor  rated  at  10  hp. 


The  Bruce-Meriam-Abbott  Company,  of  Cleveland,  Ohio,  has 
brought  out  a  rational  development  of  its  standard  type,  two- 
cylinder  engine  in  the  shape  of  a  vertical  four-cylinder  engine 
which  is  built  especially  for  the  close  regulation  needed  in  elec¬ 
trical  w'ork.  The  engine,  which  is  shown  herewith,  embodies 
all  the  features  of  the  standard  engines  of  the  company  with 
some  improvements.  The  ignition  system  is  the  most  notable 
of  the  latter.  While  still  adhering  to  the  high-tension,  jump- 
spark  system  of  ignition,  which  has  proved  so  satisfactory  with 
this  type  of  engine  on  producer  and  natural  gas,  the  cylinders 
have  been  arranged  so  that  there  are  two  spark  plugs  to  each. 
A  duplicate  system  of  coils,  timing  commutators  and  wiring 
forms  part  of  the  equipment,  so  that  the  two  plugs  are  fired 
simultaneously,  thereby  reducing  the  possibility  of  shut-down 
due  to  the  fouling  of  the  plugs.  The  plugs  are,  moreover,  in 


Motor-Driven  Coal  Conveyor. 


A  motor-driven  coal  conveyor  has  been  installed  on  the  twin- 
screw  steamer  Minnesota,  a  28,000-ton  vessel  in  service  between 
Seattle  and  the  Orient.  The  conveyor  has  as  its  principal  fea¬ 
ture  a  removable  block  of  malleable  iron  inserted  between  the 
chain  links,  as  shown  in  Fig.  i,  and  so  shaped  that  the  chain 


Vertical  Multi-Cylinder  Gas  Engine. 


FIG.  1. — SECTION  OF  CHAIN  SHOWING  REMOVABLE  BLOCK. 


may  adapt  itself  to  any  turn  in  a  vertical  or  horizontal  plane,  as 
illustrated  in  Fig.  2.  This  feature  makes  it  possible  to  run  the 
conveyor  around  a  rectangular  path  in  a  steel  trough  under 
the  main  deck  of  the  steamship,  and  serve  bunkers  having  a 
total  capacity  of  3400  tons  on  both  sides  of  the  boat. 

A  longitudinal  bulkhead  running  the  entire  length  of  the  ves- 
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FIGS.  3  AND  4. — DIAGRAM  OF  INSTALLATION  ON  SHIPBOARD. 

supplied  by  the  conveyor  and  the  port  side  fed  direct  through 
the  hatch — both  operations  being  simultaneous. 

Figs.  3  and  4  show  a  side  view  of  the  machine  over  the 
bunkers  and  a  plan  of  its  rectangular  travel.  The  normal 
capacity  of  the  machine  is  go  tons  per  hour  at  a  speed  of  125 


GAS  ENGINE. 

serted  on  a  horizontal  position  in  the  path  of  the  incoming  gases 
so  that  the  tendency  is  for  the  gases  to  keep  them  clean.  The 
timing  commutator  and  all  the  parts  are  immersed  in  oil.  Pro¬ 
vision  is  made  for  cutting  one  commutator  out  of  action  for 
inspection  without  otherwise  interfering  with  the  operation  of 
the  engine. 

The  exhaust  valves  are  of  the  water-cooled  type,  the  water 
entering  and  passing  out  through  small  brass  pipes  running 
down  the  interior  of  the  hollow  steel  stem.  All  the  valves  are 
provided  with  separate  cages,  thus  facilitating  inspection  and  re¬ 
pair.  The  mixer  is  practically  of  standard  pattern.  The  shaft 
is  of  forged  steel,  and  the  two  inner  cranks  are  opposed  to  the 
two  outer  cranks.  As  the  timing  of  the  cylinders  is  arranged 
so  as  to  obtain  one  impulse  on  one  crank  at  each  half  revolution, 
an  even  turning  movement  is  obtained.  The  shaft  runs  in 
babbitt  metal  bearings,  all  of  which  have  wedges  for  adjust¬ 
ment  with  points  for  calibration  to  facilitate  the  lining  up  of 
the  shaft  at  any  time.  The  engines  are  rated  to  take  an  over¬ 
load  of  10  per  cent. 
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Commercial  Intelligence. 


THE  WEEK  IN  TRADE. 

The  approach  of  the  end  of  the  year  and  the  general  closing 
up  of  accounts  has  always  the  effect  of  limiting  trade  in  jobbing 
circles.  Not  only  is  this  year  no  exception  in  this  respect,  but 
there  seems  to  be  an  additional  trend  toward  conservatism 
caused  by  the  experiences  of  the  last  12  months.  In  indus¬ 
trial  lines  quite  an  amount  of  machinery  is  still  idle,  but  there 
are  many  orders  being  booked  for  delivery  in  1909,  and  there 
are  vast  numbers  of  inquiries  which  show  that  business  is  surely 
coming  back  to  a  normal  basis.  In  the  building  industry  there 
is  some  activity.  The  month  of  November  saw  an  immense 
activity  with  heavy  gains  over  the  same  month  last  year,  when 
the  depression  was  at  its  worst.  The  aggregate  expenditure  in 
88  cities  of  the  United  States  was  $58,710,266,  which  was  a 
decrease  of  6.2  per  cent  from  October,  but  was  a  gain  of  80.5 
per  cent  from  November  of  a  year-ago.  Taken  as  a  whole,  how¬ 
ever,  the  II  months  of  1908  are  14  per  cent  smaller  than  the 
same  period  in  1907.  One  of  the  most  encouraging  signs  of 
the  times  is  the  gradual  increase  in  railroad  earnings.  In  the 
iron  and  steel  industries  there  has  not  been  much  betterment. 
Pig  iron  is  comparatively  dull  except  in  the  Birmingham  district, 
where  a  number  of  good  sales  have  been  made.  Prices  are 
firm  and  the  feature  of  the  situation  is  the  number  of  urgent 
demands  for  small  lots  on  immediate  delivery.  There  are  a 
number  of  inquiries  for  structural  material,  but  actual  orders 
are  not  active.  In  steel  rails  there  is  every  indication  that  the 
early  business  of  1909  will  be  heavy.  In  addition  to  the  report 
that  the  Pennsylvania  Railroad  will  order  160,000  tons,  which 
while  it  has  not  been  confirmed  has  been  allowed  to  go  unde¬ 
nied  so  long  that  it  is  now  accepted  as  fact,  there  are  many  other 
orders  in  sight.  For  instance  the  Rock  Island  is  expected  to 
buy  50,000  tons  and  the  New  York,  New  Haven  &  Hartford 
at  least  25,000  tons.  One  of  the  trade  features  of  the  week 
which  affected  prices  was  the  report  made  by  the  Government 
that  the  cotton  crop  would  be  12,920,000  bales.  Accepting  these 
figures  to  be  correct,  there  is  no  difficulty  in  understanding 
the  low  price  of  the  staple.  The  only  question  as  far  as  prac¬ 
tical  business  is  concerned,  is  whether  the  Southern  planters 
will  market  their  crops.  If  they  hold,  and  are  in  a  financial 
position  to  hold,  trade  will  be  dull  in  the  southern  States  for 
some  time  to  come.  If  the  planters  let  go  at  prevailing  prices, 
there  will  be  plenty  of  money  in  the  South.  Failures  for  the 
week  ended  Dec.  10,  as  reported  by  Bradstreef s,  were  298,  as 
against  234  in  the  week  previous  and  284  in  the  corresponding 
week  of  1907 ;  220  in  1906 ;  226  in  1905,  and  239  in  1904. 

THE  COPPER  MARKET. 

Final  returns  for  November  on  the  production  of  copper  indi¬ 
cate  that  it  was  slightly  less  than  for  the  month  of  October. 
The  output  of  the  mines  in  this  country  is  figured  at  89,000,000 
lb.,  and  the  imports  amounted  to  22,000,000  lb.  In  October  the 
total  production  and  import  were  about  128,000,000  lb.  The 
complete  returns  of  exports  during  the  month  of  November 
indicate  that  the  shipments  were  43,335,000  lb.  The  domestic 
consumption  during  the  same  time  was  about  43,000,000  lb. 
This  would  indicate  an  accumulation  during  the  month  of  about 
24,000,000  lb.  It  is,  of  course,  difficult  to  give  copper  figures  with 
accuracy.  One  of  the  most  careful  statisticians  of  the  financial 
market  not  connected  directly  with  the  copper  selling  industry 
figures  that  at  least  75,000,000  lb.  have  been  produced  since  the 
first  of  the  year  over  and  above  all  of  the  takings  for  consump¬ 
tion  and  export.  The  Government  report  indicated  that  on 
Jan.  I  the  surplus  stock  carried  was  135,000,000  lb.  Using  these 
figures  as  a  basis  there  would  appear  to  be  210,000,000  lb.  of 
copper  in  this  country  ready  for  market.  It  must  be  admitted, 
however,  that  such  a  condition  is  directly  opposed  to  all  the 
statements  that  are  given  out  by  the  producers  and  by  the  selling 
agencies.  About  the  middle  of  November  it  was  announced 
by  these  people  that  they  had  no  available  copper  with 


which  to  fill  orders  for  immediate  delivery.  It  is  hard  to 
understand  what  could  have  become  of  such  an  enormous 
surplus  of  copper,  as  seems  apparent  from  statistics,  and  it  is 
equally  hard  to  understand  where  such  an  amount  of  copper, 
if  it  really  existed  in  this  country,  could  be  so  completely 
hidden  from  public  view.  The  fact  that  the  market  is  con¬ 
trolled  by  strong  financial  interests  is  practically  an  assurance 
that  there  will  be  no  heavy  break  in  quotations.  In  spite  of 
the  fractional  concessions  in  price  during  the  week  there  has 
l)een  no  pressure  to  sell.  The  market  has  drifted  along  with 
little  buying  and  little  selling.  Consumers  are  waiting  for 
further  orders  for  manufactured  products  before  accumulating 
heavy  stocks,  and  sellers  are  willing  to  wait  for  a  demand  be¬ 
fore  forcing  metal  upon  the  market.  Exports  for  the  month 
including  Dec.  14  were  10,122  tons.  Quotations  on  the  metal 
exchange  on  this  date  were : 


Lake  . 

Klectrolytic 
(.'astings  . . 


14^4  @  >4'/5 
14  @  •4'/4 

@  i4'/6 


London  quotations  are  as  follows : 


Noon. 

Close. 

£  s 

d 

£ 

s 

d 

Standard 

copper,  spot . 

.  63  IS 

0 

62 

12 

6 

Standard 

copper,  futures . 

.  63  «S 

0 

63 

12 

6 

Market  . 

Easy. 

Sales  of 

spot . 

800  tons 

Sales  of 

futures . 

.  .  .  ,  1 

1,200  tons 

Extreme  fluctuations  for  this  year; 


Lake  copper,  spot . 

Electrolytic  copper,  spot 
Casting  copper,  spot.... 

London,  spot  . 

London,  futures  . 

London,  best  selected. . . 


Highest. 

14;^ 

I4f4 

14^1 

£64  1 7 

65  15 

68  10 


6 

o 

o 


Lowe.<t. 

12 
12 
12 

£56  5  o 

56  ty  6 

60  00 


MANUFACTURERS  ASK  FOR  DUTY  OX  PLATINUM 
WARES. — J.  Bishop  &  Company,  Malvern,  Pa.,  manufacturers 
of  platinum  utensils  for  chemical  purposes,  have  written  a  pe¬ 
tition  to  the  Ways  and  Means  Committee  of  Congress,  seeking 
a  duty  of  25  per  cent  ad  valorem  on  manufactures  of  platinum, 
which  are  now  admitted  free  under  the  Dingley  Law.  There 
is  a  duty  of  45  per  cent  on  platinum  articles  imported,  not  in¬ 
tended  for  chemical  purposes.  The  claim  for  protection  is  sup¬ 
ported  by  the  statement :  “Owing  to  the  cheaper  labor  cost, 
European  manufacturers  are  enabled  to  sell  platinum  for  chem¬ 
ical  purposes,  such  as  vases,  retorts,  crucibles,  dishes,  wire,  foil, 
etc.,  at  a  lower  price  than  they  can  be  made  for  in  this  country. 
We  ask  that  as  manufacturers  of  such  apparatus  we  be  given  a 
certain  amount  of  protection,  the  same  as  other  manufacturers 
of  chemical  and  scientific  apparatus,  thereby  giving  a  larger 
field  of  employment  for  skilled  American  labor,  and  enable  us 
to  pay  higher  wages  than  can  now  be  done:” 

ALUMINUM  TARIFF  A  MATTER  OF  CONTROVERSY. 
— The  fact  that  the  Aluminum  Company  of  America  produces 
practically  all  the  aluminum  that  is  made  in  America,  owing 
to  the  ownership  of  the  two  principal  patents  covering  its 
manufacture,  has  created  quite  an  interest  in  the  discussion  of 
the  tariff  on  the  metal.  In  spite  of  the  fact  that  the  disruption 
of  the  European  combination  has  destroyed  the  agreement  on 
prices  abroad,  and  resulted  there  in  a  drop  to  13  cents  per  pound 
or  less,  the  high  tariff,  it  is  claimed,  has  prevented  any  benefit 
to  the  manufacturers  here  who  use  the  metal,  who  maintain  that 
prices  here  are  at  least  100  per  cent  too  high.  A  duty  of  8 
cents  per  pound  enables  the  sellers  of  raw  material  in  this 
country  to  get  22  to  24  cents  per  pound  for  metal  that  is 
selling  abroad  for  15  cents.  This  condition  has  caused  a  vig¬ 
orous  fight  to  be  made  by  the  independent  handlers  against  the 
trust.  Just  at  the  present  time  these  interests  are  making 
their  fight  by  attempting  to  secure  a  modification  of  the  tariff, 
the  campaign  being  engineered  by  the  New  Jersey  Aluminum 
Company,  which  is  probably  the  largest  concern  outside  of  the 
trust  in  this  country.  H.  M.  Willis,  the  manager  of  this  com¬ 
pany,  has  recently  sent  out  a  circular  to  every  consumer  of 
aluminum  urging  him  to  use  every  influence  to  secure  a 
tariff  reduction.  In  this  circular,  Mr.  Willis  says:  “It  is 
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an  established  fact  that  the  Aluminum  Company  of  Amer¬ 
ica  is  slowly  creeping  into  the  manufacture  of  finished 
aluminum  wares,  thereby  weakening  the  position  of  many  who 
are  dependent  on  it  for  raw  materials.  It  is  scarcely  necessary 
to  explain  how  impossible  it  is  to  compete  with  it  in  certain 
lines  in  view  of  the  fact  that  it  can  furnish  itself  with  metal 
at  cost.  Therefore,  it  becomes  the  duty  of  every  purchaser  of 
aluminum  to  demand  a  deduction  of  the  present  tariff,  which 
will  enable  every  individual  or  concern  to  procure  aluminum 
from  abroad  if  necessity  requires  it.  Unless  something  is 
done  in  this  direction  we  will  in  a  short  space  of  time  have  to 
face  a  still  greater  monopoly  than  already  exists,  the  proof  of 
which  lies  in  the  fact  that  because  eventually  it  will  Have  elim¬ 
inated  all  competition  in  finished  products,  thus  controlling  the 
entire  market.  The  investments  of  the  various  concerns  in  the 
United  States  who  manufacture  from  aluminum  and  are  depend¬ 
ent  upon  the  trust  amount  to  millions  of  dollars,  and  what  we 
need  is  an  open  market  for  aluminum  in  its  raw  state,  to  be 
free  to  buy  in  foreign  markets  without  making  it  compulsory  to 
deal  with  a  monopoly,  which  stands  alone  without  competition 
and  whose  profits  are  excessive  owing  to  the  protection  which 
they  receive  on  account  of  the  high  rate  of  duty.” 

CHICAGO  ISOLATED  ELECTRIC  POWER  PLANTS.— 
Ground  will  be  broken  in  May,  1909,  in  Chicago  for  the  erect- 
tion  of  a  reinforced-concrete  building  for  the  Western  News¬ 
paper  Union,  which  will  be  equipped  with  an  electric  generat¬ 
ing  station,  to  provide  current  for  lighting  the  building,  run¬ 
ning  presses,  operating  elevators,  etc.  The  specifications  for 
the  power  plant  apparatus  will  be  completed  early  next  year. 
The  building  is  being  designed  by  Mr.  S.  N.  Crawen  and  is  to 
be  erected  by  Adelaine  F.  Sharp,  both  of  Chicago.  The  Chi¬ 
cago  Packing  Company  is  soon  to  begin  the  erection  of  a 
new  packing  house  at  the  Chicago  Stock  Yards  which  will 
contain  an  electric  generating  station  to  supply  current  for 
lighting  the  building  and  furnishing  power  for  the  motors  to 
be  installed  in  the  packing  house.  The  plans  and  specifications 
for  the  power  plant  are  now  being  prepared  under  the  direc¬ 
tion  of  Mr.  Z.  T.  Davis,  architect,  79  Dearborn  Street,  Chicago, 
Ill.  The  Miller  &  Hart  Packing  Company,  Chicago,  Ill.,  will 
soon  ask  for  bids  on  engines,  generators,  motors  and  accessory 
power  plant  supplies  for  installation  in  a  new  packing  house, 
which  will  be  completed  early  in  1909.  The  plant  will  be  oper¬ 
ated  throughout  by  electric  motors  from  power  generated  in 
the  company’s  own  plant.  The  proposals  for  electrical  equip¬ 
ment,  which  will  be  asked  for  shortly,  will  require  definite 
answers  as  to  when  the  equipment  can  be  delivered.  The  power¬ 
house  equipment  will  include  two  horizontal  non-condensing 
engines  which  are  to  be  direct  connected  to  two  250-kw  revolv¬ 
ing-field  generators,  with  a  guaranteed  maximum  capacity  on 
non-inductive  load  of  *312  kw  at  230  volts.  The  motors  and 
their  respective  horse-power  will  be  as  follows :  One  40  hp, 
one  35  hp,  three  20  hp,  two  15  hp,  three  10  hp,  six  5  hp,  and 
one  3  hp.  The  architect  having  charge  of  the  construction 
of  the  packing  house  plant  is  Z.  T.  Davis,  79  Dearborn  Street, 
Chicago.  Mr.  George  H.  Rowe,  of  George  H.  Rowe  &  Com¬ 
pany,  IIS  Adams  Street,  Chicago,  has  charge  of  the  electrical 
and  mechanical  details  of  the  construction. 

ALLIS-CHALMERS  COMPANY. — A  large  order  recently 
booked  by  the  Allis-Chalmers  company  is  the  installation  of  an 
electrical  drive  throughout  the  big  Washburn-Crosby  flour 
mill  of  Minneapolis,  Minn.  This  mill  is  one  of  the  largest 
in  the  w'orld  and  has  a  total  output  of  6000  barrels  of 
flour  per  day.  The  new  plant  is  expected  to  develop  3000  hp 
and  the  generator  installation  will  be  steam  turbine  units. 
Individual  motors  will  be  used  to  drive  the  various  rollers  and 
other  apparatus  throughout  the  mill.  The  installation  will  be 
similar  to  that  in  the  big  Hecker-Jones  mill,  which  was  also 
supplied  by  the  Allis-Chalmers  Company.  Reports  from  this 
company  indicate  that  business  has  been  gradually  improving 
during  the  fall,  and  in  November  was  80  per  cent  better  than 
in  the  same  month  last  year.  There  have  been  specially  liberal 
orders  for  mining  machinery  and  also  considerable  business 
in  turbine  engines  for  high-pressure  fire-fighting  systems.  One 
of  the  large  installations  recently  put  in  is  for  a  tie-preserving 
plant  for  the  Pennsylvania  Railroad. 

WESTINGHOUSE  SHOPS  GETTING  BUSY.— With  the 
beginning  of  December  the  business  at  the  various  factories 
of  the  Westinghouse  companies  has  taken  a  decidedly  brighter 
aspect.  The  renewed  activity  in  the  railroad  world  has  brought 


a  number  of  excellent  orders  to  the  Westinghouse  Air  Brake 
Company,  as  well  as  to  the  Union  Switch  &  Signal  Company, 
the  latter  being  particularly  fortunate  in  securing  the  contract 
from  the  Rock  Island  system  for  the  equipment  of  1250  miles 
of  track  with  the  electro-pneumatic  system.  At  the  electric  works 
the  discharge  of  the  receivers  appears  to  have  given  a  fresh 
impetus  to  the  entire  establishment.  There  is  an  improvement 
reported  from  all  the  different  departments.  The  railway  branch 
is  now  in  the  midst  of  preparations  for  turning  out  the  appa¬ 
ratus  called  for  by  the  $5,000,000  contract  awarded  some  time 
ago  by  the  Pennsylvania  Railroad  for  the  electrification  of  the 
New  York  terminals;  and  this  work,  which  has  been  increased 
by  several  other  contracts,  gives  the  railway  shops  again  the 
appearance  of  the  scenes  of  activity  so  familiar  in  1906  and 
1907.  But  the  other  departments  are  also  reaping  the  benefit  of 
a  returning  business  activity.  The  power  department,  for  ex¬ 
ample,  has  orders  and  prospective  business  for  motors,  particu¬ 
larly  those  smaller  sizes  used  for  operating  manufacturing 
plants,  and  also  motors  applied  to  domestic  uses,  which  have 
never  been  so  large  as  at  present. 

THE  WAGNER  ELECTRIC  MANUFACTURING  COM¬ 
PANY  has  made  an  interesting  water-pumping  installation  at 
the  Wabash  railroad  shops  at  Moberly,  Mo.  At  this  point  a 
reservoir  has  been  constructed  in  which  a  supply  of  water  is 
stored  for  use  in  the  dry  season.  The  cost  of  transporting 
fuel  to  the  reservoir  made  a  steam  plant  impractical  and  an 
electrically-driven  pump  was  installed  with  power  derived  from 
the  shops.  The  power  is  stepped  up  from  440  volts  alternating 
current,  through  Wagner  transformers,  to  2200  volts  and  trans¬ 
mitted  2^  miles  to  the  pumping  station,  where  it  is  re¬ 
duced  to  440  volts.  The  pumping  station  equipment  con¬ 
sists  of  a  Dean  triplex  single-acting  pump,  350  gal.  per 
minute  capacity,  which  is  driven  by  a  Wagner  Electric  Com¬ 
pany’s  25-hp,  three-phase,  slip-ring  motor,  controlled  by  a 
Cutler-Hammer  self-starter  and  a  pressure  regulator.  In  oper¬ 
ation  the  pump  has  to  work  against  a  head  equivalent  to  85  lb. 
pressure.  The  tank  into  which  it  discharges  is  two  miles  away 
from  the  pumping  station.  The  only  attention  required  is  from 
a  man  who  goes  there  once  in  every  two  or  three  days  and  fills 
up  the  compression  grease  cups.  The  outfit  has  been  in  service 
for  nine  months  and  is  found  very  reliable. 

PLANT  FOR  THE  PACIFIC  MILLS.— Through  the  office 
of  Charles  T.  Main,  of  Boston,  designing  engineer,  the  Pacific 
Mills,  of  Lawrence,  Mass.,  have  recently  placed  orders  for 
additional  power  house  equipment  as  follows  with  the  Allis- 
Chalmers  Company  for  a  steam  turbine  with  turbo  jet  con¬ 
denser  and  generator  of  3250-kw  capacity  and  additional  exciter 
and  switchboard  apparatus,  and  with  the  Bigelow  Company  for 
12  additional  horizontal  return  tubular  boilers,  of  prac¬ 
tically  the  same  size  as  those  contained  in  the  first  installation. 
These  boilers  will  be  supplied  with  superheaters.  The  buildings 
are  of  sufficient  size  to  contain  all  of  this  new  apparatus,  which 
completes  the  unit  of  station  planned  for  and  built.  Another 
chimney  will  be  built  of  the  same  size  as  the  one  recently 
erected,  namely,  200  ft.  high  and  9  ft.  diameter  inside  the  core. 

RECENT  TRIUMPH  ORDERS.— The  Triumph  Electric 
Company,  of  Cincinnati,  O.,  reports  the  following  recent  con¬ 
tracts  :  Greenpoint  Metallic  Bed  Co.,  Greenpoint,  L.  I.,  one 
200-kw  generator  and  20  motors,  ranging  in  sizes  from  10  to  30 
hp  and  aggregating  400  hp;  Rapid  Motor  Vehicle  Co.,  Pontiac, 
Mich.,  one  100  kw  engine  type  generator;  Lake  Erie  Provision 
Co.,  Cleveland,  O.,  one  50-kw  engine  type  generator  and  one  75- 
kw  engine  type  generator;  Lamb  Fish  Lumber  Co.,  Charleston, 
Miss.,  one  i2S-kw  engine  type  generator ;  Rehbun  Last  Co.,  Cin¬ 
cinnati,  O.,  one  loo-kw  engine  type  generator;  Robt.  Mitchell 
Furniture  Co.,  Cincinnati,  O.,  one  7S-kw  engine  type  generator. 

HUSUM  (WASH.)  CONTRACTS.— The  Husum  (Wash.) 
Power  Company  has  let  a  contract  for  its  hydraulic  equipment 
to  the  Portland  Iron  Works  for  a  pair  of  Samson  turbines  and 
a  Woodward  governor,  and  to  the  General  Electric  Company 
through  S.  E.  Gates,  Portland,  Ore.,  for  electnical  equipment. 

THE  BABCOCK  &  WILCOX  COMPANY  has  purchased 
from  the  Rust  Boiler  Company  its  patents  and  plant  located  at 
Midland,  Pa.,  and  will  continue  the  manufacture,  at  that  point, 
of  the  Rust  water-tube  boiler. 

THE  BOCA  ANCHA  MINING  COMPANY,  of  Ayutta, 
Jalisco,  Mexico,  is  about  to  install  an  electric  power  plant  of 
200-hp,  which  will  be  transmitted  a  distance  of  about  a  mile. 
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THE  WEEK  IN  WALL  STREET. 

There  has  been  no  distinctive  tendency  to  the  stock  market 
during  the  past  week.  While  the  general  tone  has  been  strong 
enough  to  prevent  any  serious  reactions,  there  has  been  abun¬ 
dant  evidence  that  the  public  was  not  participating  in  the 
trading.  Some  speculative  dealing  has  occurred,  but  it  has  been 
mostly  indulged  in  by  regular  traders.  Following  the  policy  , 
which  has  marked  their  course  for  several  months,  the  insiders 
who  have  been  behind  the  upward  movement  were  inactive,  sell¬ 
ing  not  at  all  and  buying  only  when  there  seemed  to  be  a 
tendency  in  prices  to  retrograde.  One  feature  of  the  market 
that  was  something  of  a  novelty  was  the  partiality  shown  for 
the  cheaper  grade  of  railroad  securities.  While  the  old  time 
favorites  were  still  the  market  leaders  there  was  a  great  increase 
in  dealing  in  such  stocks  as  Wabash,  Chesapeake  &  Ohio,  Erie, 
Toledo,  St.  Louis  &  Western  and  a  number  of  other  issues  that 
are  still  a  long  way  below  par.  It  was  the  general  impression 
that  this  trading  came  largely  from  professionals  and  not  from 
bona-fide  investors.  There  is  an  impression  current  that  the 
leading  issues  of  the  market  have  been  pushed  about  as  high 
as  it  is  safe  to  expect  them  to  go  and  that  the  market  advances 
in  the  near  future  will  be  in  the  cheaper  stocks  which  have  been 
heretofore  neglected.  There  has  never  been  any  particular 
reason  why  Reading,  Southern  Pacific  and  Steel  common  should 
continue  to  bound  upward  while  equally  substantial  issues 
dragged  at  low  prices.  That  this  has  been  the  case  is  clearly 
indicative  of  the  professional  character  of  the  upward  move¬ 
ment.  Vast  quantities  of  certain  favorite  issues  have  been 
traded  in  day  after  day.  Quotations  on  these  have  been  ad¬ 
vanced  far  beyond  their  intrinsic  value  when  the  general  con¬ 
dition  of  business  is  considered,  and  it  is  only  natural  that  there 
should  be  some  hesitation  about  going  further.  There  were 
during  the  past  week  several  distinctly  encouraging  features. 
The  placing  of  the  preferred  shares  of  Wisconsin  Central  upon 
a  4  ^er  cent  basis  indicated  that  there  is  a  feeling  of  encour¬ 
agement  in  regard  to  railroad  earnings  in  the  Northwest  and 
the  increase  in  the  dividend  of  the  Western  Union  shows  that 
business  in  that  line  is  returning  to  normal  conditions.  The  earn- 


Dec.  7. 

All.-Ch,  .  i5'/4 

All.-Ch.,  pfd. . . .  48 ^ 

Amal.  Cop . 83^ 

Am.  D.  T . 3S* 

Am.  Loc . 55  ^ 

Am  Loc.,  p{d..i09yi 
Am.  Tel.  &  Cbl.  78* 

Am.  T.  &  T _ i28*/4 

B.  R.  T .  55^ 

Gen.  Elec . 157 

Int.-Met.,  com..  14^4 


NEW  YORK. 
Shares 
Dec.  14.  sold. 


sl'A 

1 10* 

78* 

I  28m  7,020 

S7H  108,770 
158  4,000  West’h.,  com. 

16 98,260  West’h.,  pfd.. 


15,070  Int.-Met,  pfd...  36 
23,800  Mackay  Cos....  75^4 
103,255  Mackay  Cos., pfd.  70^' 
Manhattan  Elev.i49M 

Met.  St  Ry _ 30* 

N.Y.  &  N.J.Tel.ii2* 

Steel,  com .  54  !4 

Steel,  pfd . 112V2 

W.  U.  T .  6914 

90 

115 


Shares 

Dec.  7.  Dec.  14.  sold. 

39^  78,700 


J  8,445 

225 


1,624 
600 
8,400 
1, 1 10 


74)4 

69V2 

>49)4 
3>* 

1X2*  ~ 

SA'/i  385,21s 
112W  >1,547 

68)4  >3,000 

8854  3.850 

>20*  161 


PHILADELPHIA. 


Shares  Shares 

Dec.  7.  Dec.  14.  sold.  Dec.  7.  Dec.  14.  sold. 

Am.  I^s . 46*  46*  - Phila.  Elec.  ...  ii  11  >4  - 

Elec.  Co.  of  A..  io)4  >>54  -  Phila.  R.  T....  21  )4*  2254  - 

Elec.  Stor.  B’ty.  42  4454 - -  Phila.  Traction..  90  9054  - - 

E.  S.  B’ty,  pfa..  49*  49* - Union  Traction..  50  49J4 - 

CHICAGO. 

Shares  Shares 

Dec.  7.  Dec.  14.  sold.  Dec.  7.  Dec.  14.  sold. 

Chi.  City  Ry. ..i8o*  i8o*  -  Chi.  Tel.  Co....  129  129  ■  -  ■  - 

Chi.  Rys.,  Ser.i.ii8*  118*  -  Met.  El.,  com...  i6*  17 - 

Chi.  Rys.,  Ser.2.  44*  44*  -  Nat’nal  Carbon.  86*  86*  - 

Com.  Edison. ..106  io6V4  -  Nat.  Carb.,  pfd.112*  112*  - 

Chi.  Subway...  25  27  - 

BOSTON. 

Shares  ShaVes 

Dec.  7.  Dec.  14.  sold.  Dec.  7.  Dec.  14.  sold. 

Am.  Tel.  &  Tel..i28M  129  -  Mass.  E.  R.,pfd.  58)4  5754  - 

Cum.  Tel . >27)4  >27)4  -  Mex.  Tel .  2  254  - 

Gen.  Elec.  ....15954*158  -  Mex.  Tel.,  pfd.  554  554* - 

Edison  El.  Ill. ..251*  251 - N.  E.  Tel’p _ 125  127 - 

Mass.  Elec.  Ry.  12  12  —  ■  —  W.  Tel.  &  Tel..  7)4  7)4* - 

W.  T.  &  T.,  pfd.  7854*  7854* - 

*Last  price  quoted. 

Shares  sold  are  for  week  Dec.  7  to  Dec.  12. 


ings  of  the  company  for  the  last  quarter  of  1908  are  estimated  at 
$2,000,000,  which  is  almost  double  the  earnings  for  the  same  quar¬ 
ter  in  1907.  It  is  taken  that  the  recovery  from  the  long  and  ex¬ 
pensive  strike  has  been  very  satisfactory.  Another  point  that  is 
of  encouragement  to  the  Street  is  the  apparent  harmony  that 
exists  among  the  principal  banking  interests.  This  was  indi¬ 
cated  by  the  joint  purchase  of  Panama  bonds  and  in  the  raising 
of  $10,000,000  to  help  the  Brazilian  Government  finance  its 
coffee  colorization  scheme.  The  publication  of  the  total  returns 


from  the  crops  show  that  the  producers  will  receive  more 
money  in  the  aggregate  for  their  year’s  work  than  ever  before. 
The  condition  is  one  that  should  certainly  mean  prosperity  for 
the  agricultural  districts  and  such  prosperity  means  a  general 
buying  ability  which  will  be  felt  in  all  industrial  and  commercial 
circles.  The  bond  market  continues  very  strong  and  investment 
houses  are  kept  busy  hunting  securities  for  their  eager  cus¬ 
tomers.  Not  only  have  high  grade  securities  been  in  exceptional 
demand,  a  condition  that  has  existed  for  many  months,  but  some 
issues  that  are  more  or  less  speculative  have  been  brought  to 
the  front  and  find  a  ready  sale.  It  may  be  that  this  is  due  to 
the  manipulation  of  traders,  or  it  may  be  that  there  is  a  vast 
quantity  of  money  in  the  country  that  will  seek  investment 
wherever  it  looks  like  a  bargain  could  be  found.  The  money 
market  continues  easy  in  spite  of  the  persevering  demand  from 
France.  The  continued  disposition  on  the  part  of  the  Parisian 
bankers  to  accumulate  gold  has  resulted  in  additional  engage¬ 
ments  for  export.  Up  to  Dec.  14  there  had  been  $5,400,000 
taken  for  shipment  to  Paris,  but  this  has  not  had  any  visible 
effect  upon  the  money  market.  On  the  date  mentioned  call 
money  was  quoted  at  2}^  to  3  per  cent,  and  90-day  paper  at 
354  per  cent.  The  figures  in  the  table  are  those  of  the  close 
December  14. 

DIVIDENDS. 

United  Gas  Improvement  Company,  Philadelphia,  Pa.,  quar¬ 
terly,  2  per  cent,  payable  Jan.  15. 

American  Car  &  Foundry  Company,  preferred,  quarterly,  ij4 
per  cent,  payable  Jan.  i. 

American  Car  &  Foundry,  St.  Louis,  Mo.,  common,  quarterly, 
54  per  cent,  payable  Jan.  i. 

Canadian  Westinghouse  Company,  Ltd.,  Hamilton,  Ont,  quar¬ 
terly,  154  per  cent,  payable  Jan.  ii. 

Western  Union  Telegraph  Company,  New  York,  quarterly, 

per  cent,  payable  Jan.  15. 

Otis  Elevator,  New  York,  preferred,  quarterly,  1^2  per  cent, 
payable  Jan.  15. 

El  Paso  (Tex.)  Electric,  preferred,  semi-annual,  3  per  cent, 
payable  Jan.  ii. 

Canadian  General  Electric,  Toronto,  Ont.,  common,  quarterly, 
ij^  per  cent,  payable  Jan.  i. 

Duluth  (Minn.)  Edison  Electric  Company,  preferred,  quarter¬ 
ly.  per  cent,  payable  Jan.  i. 

Columbus  (Ga.)  Electric  Company,  preferred,  semi-annual,  3 
per  cent,  payable  Jan.  i. 

Columbus  Gas  &  Fuel  Company,  Columbus,  Ohio,  preferred, 
quarterly,  1%  per  cent,  payable  Jan.  i. 

Halifax  (N.  S.)  Electric  Tramway,  Ltd.,  quarterly,  i}4  per 
cent,  payable  Jan.  2. 

Bangor  Railway  &  Electric  Company,  Bangor,  Me.,  quarterly, 
iJ4  per  cent,  payable  Jan.  i. 

Central  District  &  Printing  Telegraph  Company,  Pittsburg, 
quarterly,  2  per  cent,  payable  Jan.  20. 

THE  WESTINGHOUSE  REORGANIZATION. 

The  following  statement  of  assets  and  liabilities  of  the  West¬ 
inghouse  Electric  &  Manufacturing  Company,  dated  Sept.  30, 
1908,  was  submitted  to  the  court  by  the  receivers  in  their  ap¬ 
plication  to  Judge  James  S.  Young  in  the  United  States  Dis¬ 
trict  Court,  Pittsburg,  with  reference  to  their  discharge: 


ASSETS. 

Property  and  plant .  $20,961,908 

Stocks  and  bonds  of  other  companies .  31,188,310 

Raw  materials,  finished  stocks,  etc .  9,874,373 

Cash  . .  .^ .  9,059,990 

Subscriptions  to  new  stock .  6,000,000 

Special  cash  deposit .  1,535,120 

Accounts  receivable .  5,498,827 

Notes  receivable .  1,227,082 

Deferred  assets .  2,963,084 


Total  .  $88,318,694 

LIABILITIES. 

Capital  stock  .  $40,370,150 

Convertible  5  per  cent  sinking  and  gold  bonds .  22,134,877 

Debenture  certificates  due  July  1 .  1,196,000 

Collateral  6s,  3-year  notes,  due  Aug.  1,  1910 .  6,000,000 

Collateral  5s,  10-year  notes,  due  Oct.  i,  1917 .  2,702,703 

Collateral  4,  5,  6  and  is-year  5  per  cent  notes .  1,474,650 

Current  accounts,  interest,  taxes,  etc .  2,452,602 

Subscription  securities  of  affiliated  companies .  756,945 

Reserve,  inventory  adjustments,  etc .  >78,473 

Surplus  .  10,279,292 


Total  .  $88,318,694 


Judge  Cross,  of  the  United  States  Circuit  Court  at  Newark, 
N.  J.,  on  Dec.  9,  signed  an  order  discharging  the  auxiliary  re¬ 
ceivership  established  for  the  Westinghouse  Electric  &  Manu¬ 
facturing  Company  in  New  Jersey. 
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WESTERN  UNION  TELEGRAPH  COMPANY.— The 
directors  of  the  Western  Union  Telegraph  Company  (New 
York)  met  on  Dec.  9  and  declared  a  quarterly  dividend  of  ^  of 
I  per  cent,  an  increase  of  ^  of  i  per  cent,  as  compared  with 
the  two  previous  quarters.  This  action  by  the  directors  places 
the  stock  on  an  annual  dividend  basis  of  3  per  cent.  R.  C. 
Clowry,  president  of  the  company,  said  after  the  meeting: 
“Notwithstanding  the  setback  caused  by  last  year’s  strike  and 
the  long  depression  which  foUow’ed,  we  feel  encouraged  with 
reference  to  our  business.  We  paid  ^  of  i  per  cent  dividend 
for  the  quarters  ended  June  30  and  Sept.  30,  or  at  the  rate  of  2  * 
per  cent  per  annum.  For  the  present  quarter,  ending  Dec.  31, 
our  estimated  net  earnings  over  and  above  all  fixed  charges 
are  per  cent,  or  at  the  rate  of  6  per  cent  per  annum,  and  it 
was  deemed  best  to  increase  the  dividend  to  of  i  per  cent,  or 
at  the  rate  of  3  per  cent  per  annum.  The  company’s  property 
is  in  excellent  condition  at  present,  and  it  is  thought  best  to  hus¬ 
band  our  resources  so  as  to  continue  to  maintain  it  in  good 
condition  and  be  prepared  for  any  increase  of  traffic.”  The 
company  has  issued  its  statement  for  the  quarter  ended  Sept.  30, 
1908.  It  compares  as  follows  with  the  same  period  of  1907: 


1908  1907 


Net  revenue  . 

Bond  interest  . 

.  $1,864,955 

.  433,062 

*$311,493 

433,062 

Balance  . 

Dividends  . 

.  $1,431,893 

.  497,820 

*744,555 

1,217,025 

Surplus  . 

Previous  surplus  . . 

.  $934,073 

.  14,39.1,856 

*$1,961,580 

16,884,781 

Total  surplus  . 

"■Deficit. 

. $15,327,9^9 

$14,923,201 

WASHINGTON  WATER  POWER  COMPANY.— The 
stockholders  of  the  Washington  Water  Power  Company,  Spo¬ 
kane,  Wash.,  have  authorized  the  directors  to  issue  $15,000,000 
in  bonds  and  have  accepted  the  proposal  of  Lee,  Higginson  & 
Company,  Boston  and  New  York,  and  Moffat  &  White,  New 
York,  to  take  the  entire  issue.  Of  the  issue,  $6,000,000  bonds 
will  be  placed  on  the  market  in  1909,  when  $1,000,000  in  new 
stock  will  also  be  issued.  The  company  plans  to  expend  $7,000,- 
000  in  the  betterment  and  extension  of  its  railway,  power  and 
light  systems  in  and  near  Spokane.  The  betterments  will  in¬ 
clude  a  plant  now  under  construction  at  Little  Falls  on  the 
Spokane  River,  the  extension  of  the  underground  wires  in  Spo¬ 
kane  with  a  view  to  the  ultimate  removal  of  poles  from  the 
streets  and  the  erection  of  a  power  plant  and  substation  at  Post 
Street  and  the  Spokane  River.  Part  of  the  latter  building  will 
be  used  for  a  passenger  station  until  an  adequate  passenger  sta¬ 
tion  can  be  built. 

STANISLAUS  ELECTRIC  POWER  COMPANY.— Mr. 
Patrick  Calhoun,  president  of  the  United  Railroads  of  San 
Francisco,  has  confirmed  the  purchase  by  the  United  Railways 
Investment  Company  of  the  property  of  the  Stanislaus  Electric 
Power  Company.  The  power  company  has  outstanding  $9,000,- 
000  of  common  stock  and  $3,000,000  of  preferred  stock,  and  also 
an  issue  of  $6,000,000  in  bonds,  a  total  of  $18,000,000.  The 
United  Railways  Investment  Company,  which  is  the  holding 
corporation  for  the  United  Railroads  of  San  Francisco  and 
the  Philadelphia  Company,  Pittsburg,  is  at  present  capitalized 
at  $34,000,000,  of  which  $15,000,000  is  preferred  and  $19,000,000 
common  stock.  The  capacity  of  the  plant  of  the  Stanislaus 
Electric  Power  Company  will  be  64.000  hp,  of  which  24,000  hp 
will  be  purchased  by  the  United  Railroads  of  San  Francisco 
for  operating  its  lines,  and  40,000  hp  sold  for  light  and  power 
purposes. 

HUDSON  RIVER  ELECTRIC  POWER  COMPANY.— 
The  committee  of  the  bondholders  of  the  Hudson  River  Elec¬ 
tric  Power  Company,  of  which  James  R.  Hooper  is  chairman, 
has  been  increased  by  the  addition  of  Wilson  A.  Shaw,  presi¬ 
dent  of  the  National  Bank,  Pittsburg,  and  Charles  E.  Willock, 
treasurer  of  the  Fidelity  Title  &  Trust  Company,  Pittsburg. 
The  same  committee  is  now  acting  for  the  bonds  of  the  Hudson 
River  Electric  Power  Company,  Hudson  River  Water  Power 
Company,  Hudson  River  Electric  Company,  Empire  State 
Power  Company,  Hudson  River  Power  Transmission  Company, 
Saratoga  Gas,  Electric  Light  &  Power  Company,  Madison 
County  Gas  &  Electric  Company  and  the  Ballston  Spa  Light  & 
Power  Company. 


ROCKLAND  LIGHT  &  POWER  COMPANY.— Perry, 
Coffin  &  Burr,  Boston,  and  N.  W.  Harris  &  Company,  New 
York,  are  offering  for  subscription  $500,000  of  5  per  cent  first 
mortgage  bonds  of  the  Rockland  Light  &  Power  Company, 
Nyack,  N.  Y.,  dated  Nov.  2,  1908,  and  maturing  1938.  This  issue 
is  secured  by  a  first  mortgage  on  the  principal  part  of  the  prop¬ 
erty  of  the  company,  which  controls  practically  the  entire  light 
and  power  business  of  Rockland  County,  New  York,  and  of  the 
northeastern  section  of  New  Jersey.  The  total  bonded  debt  of  the 
company  is  $550,000,  requiring  an  annual  charge  of  $27,500. 
The  net  earnings  of  the  company  for  the  year  ended  Sept.  30, 
1908,  were  $59,310,  or  more  than  twice  the  interest  requirements. 

NEW  ORLEANS  RAILWAY  &  LIGHT  COMPANY.— The 
Canal-Louisiana  Bank,  the  Whitney-Central  Band,  and  the  Hi¬ 
bernia  Bank,  New  Orleans,  have  exercised  their  option  on 
$2,441,000  general  mortgage  4J4  per  cent  bonds  of  the  New 
Orleans  Railway  &  Light  Company,  New  Orleans,  La.,  dated 
1907,  which  were  pledged  in  1908  to  secure  an  issue  of  $1,300,000 
6  per  cent  notes  due  June  20,  1909,  but  subject  to  call  on  any 
interest  day  at  lOi.  The  sale  has  enabled  the  company  to  pay 
practically  all  of  its  outstanding  debts  incurred  for  improve¬ 
ments  and  additions.  The  amount  of  general  mortgage  bonds 
outstanding  is  increased  by  the  sale  to  $17,484,000. 

VIRGINIA  PASSENGER  &  POWER  COMPANY.— Judge 
Waddill  in  the  United  States  Circuit  Court  at  Richmond,  on 
Dec.  7,  entered  orders  granting  the  Metropolitan  Trust  Com¬ 
pany,  New  York,  trustee  of  the  Virginia  Passenger  &  Power 
Company’s  debenture  bonds,  the  Bowling  Green  Trust  Company, 
New  York,  trustee  under  the  consolidated  mortgage,  the  Central 
Trust  Company,  New  York,  trustee  under  under  the  mortgage 
of  the  Richmond  Passenger  &  Power  Company,  Richmond,  Va., 
and  certain  other  creditors,  permission  to  appeal  from  the  judg 
ment  of  foreclosure  sale  ordered  by  him  on  Oct.  24,  1908. 

QUINCY  GAS,  ELECTRIC  &  HEATING  COMPANY.— 
H.  W.  Noble  &  Company,  New  York,  Philadelphia  and  Detroit, 
and  Poe  &  Davies,  Baltimore,  are  offering  at  93  and  interest, 
at  which  price  the  yield  is  5^  per  cent,  the  unsold  portion  of 
$900,000  first  consolidated  mortgage  5  per  cent  gold  bonds  of  the 
Quincy  Gas,  Electric  &  Heating  Company,  Quincy,  Ill.,  dated 
Sept.  I,  1905,  and  due  Sept,  i,  1935,  but  redeemable,  all  or  any 
part,  at  105  and  interest  on  Sept,  i,  1910,  or  any  interest  date 
thereafter.  The  interest  is  payable  March  1  and  Sept,  i  at  the 
Union  Trust  Company,  Detroit,  trustee. 

BOSTON  EDISON  ILLUMINATING  COMPANY.— 
The  stockholders  of  the  Edison  Electric  Illuminating  Company, 
Boston,  will  vote  on  Dec.  18,  1908,  on  the  question  of  increas¬ 
ing  the  capital  stock  of  the  company  from  $12,643,600  to  $13,- 
616,100  by  the  issuance  of  9725  shares,  authorized  by  the  Massa¬ 
chusetts  Gas  &  Electric  Light  Commission  on  Feb.  20,  1907. 
Holders  of  each  13  shares  of  record  Dec.  18  will  be  entitled  to 
subscribe  on  or  before  Jan.  15  for  one  new  share  (par  $100)  at 
215  per  cent,  paying  therefore  installments  $100  on  Feb.  i  and 
$115  on  May  3,  1909. 

PHILADELPHIA,  COATESVILLE  &  LANCASTER 
RAILWAY. — The  property  of  the  Philadelphia,  Coatesville  & 
Lancaster  Passenger  Railway,  Parkesburg,  Pa.,  is  advertised  to 
be  sold  under  the  terms  of  the  mortgage  (without  foreclosure 
proceedings)  at  Lancaster  on  Dec.  30,  the  interest  due  on  the 
$600,000  mortgage  for  which  the  Integrity  Title  Insurance,  Trust 
&'  Safe  Deposit  Company,  Philadelphia,  is  trustee,  being  in  de¬ 
fault.  The  road  is  partly  built  in  Chester  County,  and  consid¬ 
erable  grading  has  been  done  in  Lancaster  County. 

ROCHESTER  RAILWAY  &  LIGHT  COMPANY.— E.  R. 
Barnard,  Philadelphia,  offers  for  sale  at  98V2  and  interest 
first  consolidated  mortgage  5  per  cent  gold  bonds  of  the 
Rochester  Railway  &  Light  Company,  dated  July  i,  1904,  and 
due  July  i,  1954,  of  the  denomination  of  $500  and  $1,000.  The 
Security  Trust  Company,  Philadelphia,  is  trustee.  Interest  is 
payable  Jan.  i  and  July  i  at  Philadelphia,  New  York,  and 
Rochester.  The  issue  is  subject  to  call  at  $110  and  interest. 

ATLANTIC  &  SUBURBAN  RAILWAY.— The  Atlantic  & 
Suburban  Railway,  Atlantic  City,  N.  J.,  was  incorporated  in 
New  Jersey  on  Dec.  7  with  $650,000  of  authorized  capital  stock 
as  a  reorganization  of  the  Atlantic  City  &  Suburban  Traction 
Company  recently  foreclosed.  The  directors  are :  Robert 
Wetherill,  president;  William  S.  Blakeley  and  Richard  Wether- 
ill,  Chester,  Pa.;  John  S.  Black,  Atlantic  City,  N.  J, ;  Garnett 
Pendleton,  Poland,  Pa. 
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MINNEAPOLIS  GENERAL  ELECTRIC  COMPANY.— 
Blodgett,  Merritt  &  Company,  Boston,  have  sold  all  of  the 
$1,100,000  first  mortgage  5  per  cent  gold  bonds  of  the  Minne¬ 
apolis  (Minn.)  General  Electric  Company.  They  were  issued 
for  subscription  at  98^^  and  accrued  interest.  The  bonds  are 
secured  by  a  first  mortgage  on  all  the  property  of  the  company, 
which  includes  the  city  plant  and  a  i2,soo-hp  development  on 
the  St.  Croix  River,  40  miles  from  Minneapolis,  with  a  60-ft. 
right  of  way.  In  1907,  D.  C.  Jackson  and  Willian  B.  Jackson, 
Boston,  appraised  the  property  at  $4,937,712,  which  inventory 
and  valuation  were  subsequently  indorsed  by  Professor  Cooley, 
of  the  Univecsity  of  Michigan.  The  gross  earnings  for  the  year 
ended  Oct.  31,  1908,  were  $983,751,  and  the  balance,  $182,291. 
The  company  has  paid  dividends  of  6  per  cent  per  annum  on 
its  preferred  stock  continuously  since  Aug.  i,  1899,  and  4  per 
cent  per  annum  on  the  common  stock  since  Feb.  i,  1906. 

POWER  PLANT  AT  ZION  CITY,  ILL.— Contracts  have 
been  let  for  the  construction  of  a  power  plant  at  Zion  City,  Ill., 
to  furnish  light  and  power  for  Marshall  Field  &  Company’s 
lace  factory  in  that  city.  D.  H.  Burnham  &  Company,  Jackson 
Boulevard,  Chicago,  are  the  architects,  and  W.  H.  Mortimer  & 
Son,  132  Monroe  Street,  Chicago,  Ill.,  have  the  general  contract 
for  the  construction  of  the  building.  The  power  house  equip¬ 
ment,  most  of  which  has  already  been  purchased,  will  consist 
of  the  following :  Three  250-hp  Sterling  boilers,  Murphy 
furnaces,  two  7S-kw.  Crocker-Wheeler,  220-volt,  direct-current 
generators,  two  Ideal  engines,  and  a  looo-gal.  Underwriters’  fire 
pump  for  sprinkling  purposes.  The  lace  factory  has  hereto¬ 
fore  obtained  current  from  the  Zion  City  municipal  light  plant, 
but  because  of  reverses  of  the  Zion  City  affairs,  Marshall  Field 
&  Company  found  it  necessary  to  erect  its  own  power  station. 

CAROLINA  VALLEY  (ELECTRIC)  RAILROAD.— This 
partly  constructed  road,  to  extend  from  Thomasville  to  Denton, 
N.  C.,  30  miles,  was  sold  at  receivers’  sale  at  High  Point,  N.  C., 
to  Mr.  M.  L.  Jones,  Denton,  N.  C.,  and  Mr.  W.  T.  Van  Brunt, 
New  York.  At  the  same  time  the  rights  and  franchises  of  the 
North  Carolina  Electric  Company  were  sold  to  Mr.  E.  D. 
Steele,  High  Point,  and  Mr.  Van  Brunt.  The  purchasers  are 
reported  as  saying  that  both  roads  will  be  completed.  The  line 
of  the  North  Carolina  Company  was  to  be  built  from  High 
Point  to  Thomasville,  Greensboro  and  Winston-Salem.  A  mile 
of  track  has  been  laid  at  High  Point  and  most  of  the  grading 
done  between  that  city  and  Thomasville. 

SMALLER  CENTRAL  STATIONS  AND  THE  TUNG¬ 
STEN  LAMP. — Manufacturers  of  tungsten  lamps  are  daily  be¬ 
coming  more  and  more  optimistic  over  the  outlook  for  the 


general  adoption  of  the  metallic-filament  lamps  by  the  smaller 
central  stations  throughout  the  United  States.  They  report 
that  there  is  a  growing  tendency  among  the  smaller  central 
station  companies  to  take  the  initiative  in  the  matter  of  placing 
tungsten  lamps  at  the  disposal  of  their  customers  and  face  at 
once  the  problem  of  reduced  current  consumption,  rather  than 
to  await  their  introduction  by  a  dealer  and  thereby  incur  the 
ill-will  of  the  skeptical  public  with  which  they  have  to  deal. 
This  tendency  is  said  to  be  especially  strong  in  the  Middle 
West  and  the  West,  where  the  small  companies  have  been  slow 
in  introducing  this  type  of  lamp. 

A  CLEVELAND  TELEPHONE  SITUATION.— It  is  re¬ 
ported  that  important  changes  may  be  made  in  the  management 
of  the  Cuyahoga  and  United  States  Telephone  Companies  at 
an  early  date,  including  a  successor  to  James  S.  Brailey,  Jr., 
who  had  been  at  the  head  of  both  companies  for  some  years. 
Action  in  regard  to  adopting  the  holding  company  plan  some 
time  ago  is  said  to  enter  into  the  case,  but  that  the  Brailey 
interests  opposed  the  action  at  the  last  moment  and  the  plan 
was  turned  down. 

CITIZENS’  GAS  &  ELECTRIC  COMPANY,  WATER¬ 
LOO  AND  CEDAR  FALLS,  lA.— Charles  S.  Kidder  &  Com¬ 
pany,  Chicago,  and  Breed  &  Harrison,  Chicago,  are  offering  at 
97J/^  and  interest  the  unsold  portion  of  a  block  of  $250,000  5 
per  cent  sinking  fund  gold  bonds  dated  Jan.  i,  1906.  These 
bonds  are  part  of  an  authorized  issue  of  $1,200,000,  of  which 
$923,500  are  outstanding,  $120,000  are  reserved  to  retire  an 
equal  amount  of  Waterloo  Gas  &  Electric  Company  5s  and 
$156,500  are  reserved  for  additions,  extensions,  etc. 

LEHIGH  VALLEY  TRANSIT  COMPANY.— Assents  hav¬ 
ing  been  received  from  the  holders  of  a  large  majority  of  the 
outstanding  preferred  and  common  stock  of  the  Lehigh  Valley 
Transit  Company,  Allentown,  Pa.,  the  voting  trust  has  been 
extended  as  to  the  assenting  certificates  for  a  further  period  of 
three  years  from  Nov.  3,  1908,  th^  trustees  having  power  to 
terminate  the  trust  earlier. 

ASHEVILLE  RAPID  TRANSIT  COMPANY.— The  prop¬ 
erty  of  the  Asheville  (N.  C.)  Rapid  Transit  Company,  includ¬ 
ing  Overlook  Park,  was  sold  at  auction  on  Dec.  8  at  Asheville 
for  $25,000,  the  upset  price,  to  R.  S.  Howland,  representing  the 
bondholders  of  the  company. 

THE  COLUMBUS  (O.)  EDISON  COMPANY  will  hold  its 
annual  meeting  at  the  Ohio  National  Bank  on  the  evening  of 
Jan.  12.  The  regularly  quarterly  dividend  of  per  cent  on 
the  preferred  stock  will  be  paid  on  Jan.  2. 


REPORTS  OF  EARNINGS. 


Chicago  (Ill.)  Telephone  Company: 

Ten  months  ended  October  31,  1908 . 

Ten  months  ended  October  31,  1907 . 

Fairmount  &  Clarksburg  Traction  Company,  Fairmount,  W.  Va.: 

October,  1908  . 

October,  1907  . 

Ft.  Wayne  (Ind.)  &  Wabash  Valley  Traction  Company: 

October,  1908  . 

October,  1907  . 

Hudson  Valley  Railway,  Glens  Falls,  N.  Y. : 

Quarter  ended  September  30,  1908 . 

Quarter  ended  September  30,  1907 . 

Lexington  (Ky.)  &  Interurban  Railways : 

October,  1908  . 

October,  1907  . 

New  England  Telephone  &  Telegraph  Company,  Boston,  Mass. : 

Year  ended  June  30,  1908 . 

Year  ended  June  30,  1907 . 

Norfolk  (Va.)  &  Portsmouth  Traction  Company: 

October,  1908  . . 

October,  1907  . 

Schenectady  (N.  Y.)  Railway: 

Quarter  ended  September  30,  1908 . 

Quarter  ended  September  30,  1907 . 

Utica  (N.  Y.)  &  Mohawk  Valley  Railway: 

Quarter  ended  September  30,  1908 . 

Quarter  ended  September  30,  1907 . 

*  Year  of  Jamestown  Exposition, 
t  Dividends. 

t  Maintenance  and  reconstruction. 


Gross 

Net 

Earnings. 

Expenses. 

Earnings. 

Charges. 

Surplus 

$7,211,039 

$3,276,878 

$3,934,161 

$2,027,533$ 

$1,906,628 

7,229,287 

3,322471 

3,906,816 

2,191,688$ 

1,715,128 

37,267 

12,636 

24,631 

1,927 

22,704 

34,504 

15,119 

19,385 

1,797 

17,588 

113,391 

59,931 

53459 

114,883 

63,872 

51,011 

196474 

135,558 

60,916 

56,661 

4,255 

238,001 

145,359 

92,642 

53,969 

38,^73 

53,731 

36,804 

16,927 

52,538 

31459 

21,079 

10,684,830 

8,426,975 

2,221,855 

i,6oi,868t 

319,986 

9,746,199 

7,764,629 

1,981,570 

1,784,689$ 

196,881 

156,796 

88,317 

68479 

♦  257,515 

158,954 

98,561 

255,340 

159,517 

95,823 

32,153 

63,670 

322,783 

244,310 

78,472 

34,903 

43,569 

313411 

181,548 

131,863 

82,227 

49,636 

328,918 

218,722 

110,196 

81442 

28,754 
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MONTGOMERY,  ALA. — The  capital  stock  of  the  People’s  Electric  & 
Ice  Company  has  been  increased  from  $50,000  to  $200,000,  the  proceeds 
to  be  used  to  enlarge  the  plant. 

HELENA,  ARK. — Application  has  been  made  to  the  City  Council  by 
J.  W.  Rurks  for  a  franchise  to  construct  and  operate  an  electric  street 
railway  in  Helena. 

LITTLE  ROCK,  ARK.— The  Penitentiary  Board  of  the  State  of  Arkan¬ 
sas  is  now  considering  the  question  of  abolishing  the  electric  light  plant 
now  in  operation  at  the  penitentiary.  It  is  suted  that  a  local  electric  com¬ 
pany  will  furnish  the  service  for  much  less  than  it  now  costs  to  operate 
the  plant.  It  is  reported  that  Commissioners  W.  C.  Braley  and  Guy  B. 
Tucker  are  considering  the  question  of  installing  an  electric  light  plant  in 
the  State  Hospital  for  Nervous  Diseases. 

NASHVILLE,  ARK. — A  proposition  has  been  submitted  by  J.  C. 
Stephenson  to  the  City  Council  for  the  installation  of  an  electric  light 
plant. 

VAN  BUREN,  ARK. — At  a  mass  meeting  held  recently  the  dtiaens 
adopted  resolutions  calling  on  the  City  Council  to  secure  a  continuous 
and  efficient  electric  and  gas  service  from  the  Fort'  Smith  Light  &  Traction 
Company,  and  in  case  the  Council  cannot  make  satisfactory  arrangements 
with  the  company  to  take  such  action  as  may  be  necessary  to  cancel 
franchise,  in  order  that  the  city  may  negotiate  with  other  parties  for  the 
service. 

GLENDALE,  CAL. — Plans  are  being  considered  for  establishing  a 
street  lighting  system  in  Glendale.  L.  C.  Brand,  a  large  property  owner 
in  Glendale,  has  offered  to  furnish  electricity  for  lamps  if  the  city  will 
build  the  distributing  system  and  lease  it  to  him  for  a  term  of  years  at  a 
nominal  rental,  the  city  to  be  given  an  option  to  purchase  the  plant  at 
the  expiration  of  the  lease.  A  committee  has  been  appointed  to  confer 
with  Mr.  Brand  and  to  secure  a  definite  proposition  from  him. 

IIEALDSBURG,  CAL.— The  Board  of  City  Trustees  has  awarded  the 
contract  for  additional  equipment  to  the  municipal  electric  light  plant,  as 
follows:  For  water  wheel  to  the  Pelton  Water  Company,  of  San  Fran¬ 
cisco,  Cal.,  for  $2,143,  xid  for  dynamo  to  the  Westinghouse  Electric  & 
Manufacturing  Company,  of  Pittsburg,  Pa.,  for  $2,422. 

INDEPENDENCE,  CAL. — Bids  will  be  received  by  the  Board  of  Super¬ 
visors  until  Jan.  5  for  a  franchise  giving  the  privilege  of  constructing  and 
operating  a  telephone  system  in  the  towns  of  Independence,  Lone  Pine, 
Keeler,  Darwin,  Dallarat,  Skidoo  and  intervening  towns.  W.  L.  Hunter 
is  clerk. 

MODESTO,  CAL. — Arrangements  have  been  completed  for  the  con¬ 
struction  of  an  electric  railway  from  Modesto  to  connect  with  the  Santa 
Fe  Railroad  at  Empire,  five  miles  distant.  It  is  reported  that  the  railway 
will  be  extended  to  Oakdale,  connecting  with  the  Sierra  Railway  to 
Sonora. 

OAKLAND,  CAL.— The  Home  Telephone  Company  has  petitioned  the 
Supervisors  for  a  franchise  to  extend  its  system  into  the  country  districts. 

PLACERVILLE,  CAL.— George  L.  Threlkel  has  filed  notice  of  appro¬ 
priation  of  10,000  cu.  in.  of  water  of  the  Middle  Fork  of  the  American 
River  to  be  utilized  for  power  and  mining  purposes. 

REDONDO,  CAL. — Arrangements  are  being  made  by  the  Pacific  Light 
&  Power  Company  to  duplicate  its  $1,500,000  power  plant  at  Redondo. 

SACRAMENTO,  CAL. — The  Board  of  City  Trustees  is  considering  the 
question  of  placing  all  the  electric  wires  underground  in  the  business 
section  of  the  city. 

SACRAMENTO,  CAL. — Negotiations  are  under  way  for  the  merger 
of  the  Yolo  County  Consolidated  Water  Company  and  the  Clear  Lake 
Railway  Company.  The  railway  company,  it  is  said,  contemplates  ex¬ 
tending  its  railway  from  Napa  to  Yolo.  The  water  company  secures  its 
water  from  Cache  Creek,  and  the  railway  company  wants  to  develop  the 
water  power  of  the  creek  and  proposes  to  build  a  dam  to  store  the  water. 

SAN  FRANCISCO,  CAL. — The  Pacific  Gas  &  Electric  Company,  it  is 
reported,  contemplates  the  construction  of  two  new  power  houses. 

SAN  FRANCISCO,  CAL. — The  controlling  interest  of  the  Stanislaus 
Electric  Power  Company  has  been  purchased  by  the  United  Railroads 
Investment  Company,  the  holding  company  for  the  San  Francisco  and 
Pittsburg  Street  Railway  companies.  It  is  stated  that  the  Harriman  roads 
will  secure  electricity  from  the  Stanislaus  plant  for  operating  its  system 
over  Sierra. 

SAN  FRANCISCO,  CAL. — The  State  Harbor  Commissioners  have  in¬ 
structed  Engineer  Barker  and  Chief  Electrician  Whorif  to  prepare  plans 
and  estimates  of  the  cost  of  an  underground  conduit  system  of  suflBcient 
capacity  to  accommodate  all  wires  of  the  electric  lighting,  power,  tele¬ 
phone  and  telegraph  companies  in  San  Francisco.  The  proposed  system 
is  to  extend  on  East  Street  from  Folsom  Street  to  Vallejo  Street. 

VALLEJO,  CAL. — Randall,  Trowbridge  &  Company,  of  Oakland,  Cal., 


have  applied  to  the  Board  of  Gty  Trustees  for  a  franchise  covering  the 
principal  streets  of  the  city  for  the  purpose  of  constructing  an  electric 
railway. 

CRESTED  BUTTE,  COL.— The  Crested  Butte  Light  &  Water  Company 
has  completed  the  installation  of  its  water  power  plant  and  will  rewire 
the  town  next  spring.  W.  H.  Whalen  is  manager. 

RIFLE,  COL. — A  franchise  has  been  granted  to  C.  L.  Todd  and  asso¬ 
ciates  to  construct  and  operate  an  electric  light  plant  in  Rifle.  A  com¬ 
pany  is  being  organized  to  operate  the  plant. 

STONINGTON,  CONN.— The  citizens  are  considering  the  question  of 
establishing  a  municipal  electric  light  plant.  The  electrician  engaged  by 
the  Warden  and  Burgesses  to  investigate  the  electric  lighting  proposition 
in  his  report  states  that  an  electric  plant  could  be  equipped  for  about 
$20,000.  It  is  estimated  that  with  a  municipal  electric  plant  electricity 
could  be  generated  at  a  cost  of  10  cents  per  kw-hour;  the  price  now 
paid  the  Mystic  Power  Company  is  16  cents  per  kw-hour. 

ST.  AUGUSTINE,  FLA. — The  contract  for  lighting  the  streets  of  the 
city  has  been  awarded  to  the  St.  Johns  Light  &  Power  Company  for  a 
term  of  one  year.  The  company  is  to  furnish  233  60-cp  incandescent 
tungsten  lamps  at  the  rate  of  $19.25  per  lamp  per  year  and  29  arc  lamps 
at  $7  per  lamp  per  month.  The  rate  for  furnishing  electricity  for  lighting 
the  city  building  and  fire  station  is  $20.50  per  month.  The  cost  of  this 
service  will  be  about  $7,000  per  year.  The  contract  goes  into  effect 
Jan.  1,  1909. 

WHITE  SPRINGS,  FLA. — We  are  informed  that  bids  for  the  con¬ 
struction  of  the  large  power  plant  on  the  Suwanee  River,  near  White 
Oaks,  Fla.,  by  the  Suwanee  River  Railroad  &  Power  Company  will  be 
received  about  Feb.  10,  1909.  The  cost  of  the  work  is  estimated  at  about 
$3,000,000.  D.  G.  Zeigler  &  Company,  of  Jacksonville,  Fla.,  will  have 
charge  of  the  work. 

ASHBURN,  GA. — It  is  reported  that  an  election  will  soon  be  held  to 
vote  on  the  proposition  to  issue  bonds  for  a  municipal  electric  light  plant. 

ATLANTA,  GA. — The  Board  of  Commissioners  of  Fulton  County  has 
granted  a  franchise  to  C.  Elmer  Smith,  of  the  S.  Morgan  Smith  Company, 
of  York,  Pa.,  to  erect  high-tension  transmission  lines  on  the  streets  circling 
the  city  of  Atlanta,  for  purpose  of  furnishing  manufacturing  concerns 
with  electricity.  Mr.  Smith  has  secured  the  property  of  the  North 
Georgia  Electric  Company  from  the  receivers,  which  includes  the  electric 
plant  at  Gainesville  on  the  Chattahooche  River,  50  miles  distant.  The 
company  proposes  to  furnish  electricity  from  the  Gainesville  plant  to  the 
suburbs  of  Atlanta.  It  is  said  that  the  new  owner  will  immediately  claim 
its  franchise  rights  and  lay  conduits  throughout  the  city  of  Atlanta. 
C.  Elmer  Smith  and  associates  have  purchased  several  water-power  sites 
in  Georgia  and  also  has  other  developed  and  undeveloped  sites  along  the 
Chattahoochee  River,  together  with  sites  near  Cartersville,  Griffin  and 
Americus,  where  it  is  proposed  to  erect  dams. 

AUGUSTA,  GA. — The  Twin  City  Power  Company  has  petitioned  the 
City  Council  for  a  50-year  franchise  to  erect  a  distributing  station  in 
Augusta  for  the  distribution  of  electricity  for  lamps,  heat,  motors  and 
other  purposes. 

BLUE  RIDGE,  GA. — The  municipal  electric  light  plant  is  nearly  com¬ 
pleted  and  is  expected  to  be  put  in  operation  about  the  middle  of  January. 
The  plant  is  located  S}i  miles  west  of  the  town  and  will  be  operated  by 
water  power.  It  will  also  furnish  electricity  to  light  the  towns  of 
McCays  and  Duston,  Tenn.  The  plant  will  have  an  output  of  50  kw  to 
start  with,  and  plans  are  being  made  to  duplicate  the  present  equipment. 
An  appropriation  of  $18,000  was  made  to  construct  the  plant.  H.  H. 
Baugban  is  chief  engineer. 

EAST  POINT,  GA. — E.  H.  Davis,  of  Griffin,  Ga.,  has  been  appointed 
to  take  charge  of  the  engineering  work  of  the  municipal  electric  light 
plant  and  water  works  system,  bids  for  the  construction  of  which  will  be 
opened  about  Jan.  19.  The  citizens  recently  voted  to  appropriate  $85,000 
for  the  construction  of  an  electric  light  plant,  water  works  and  sewerage 
systems. 

MACON,  GA. — The  question  of  constructing  an  electric  light  plant  at 
'V'ineville  is  under  consideration.  For  further  information,  address  the 
Mayor. 

MACON,  GA. — The  Central  Georgia  Power  Company,  which  is  erecting 
a  large  plant  on  the  Ocmulgee  River,  near  Jackson,  Ga.,  is  now  closing 
contracts  with  manufacturers  and  citizens  in  Macon,  Ga.,  for  the  use  of 
electricity  for  lamps  and  motors.  It  is  expected  that  the  service  will 
begin  Jan.  i,  1909.  The  company  expects  to  supply  about  15,000  hp  in 
Macon. 

OROFINO,  IDAHO. — Arrangements  are  being  made  for  the  installa¬ 
tion  of  an  electric  light  and  power  plant  in  Orofino.  J.  F.  Englehorn  and 
K.  D.  Ousterhaute  are  interested  in  the  project 
WALLACE,  IDAHO. — It  is  reported  that  the  Northern  Pacific  Rail¬ 
road  Company  has  purchased  the  power  plant  of  the  Chicago,  Milwaukee 
&  St.  Paul  Railroad  Company,  located  near  Taft,  Mont,  for  $150,000. 
It  is  said  that  the  Northern  Pacific  Railroad  Company  is  preparing  to 
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tunnel  the  ridge  near  the  Montana-ldaho  State  line.  The  power  plant 
will  be  used  in  connection  with  the  construction  of  the  proposed  tunnel, 
which  will  be  about  two  miles  long. 

WARDNER,  IDAHO. — The  North  Idaho  Telephone  Company  is  con¬ 
structing  a  telephone  line  from  Enaville  to  Murray,  and  is  also  erecting 
a  metallic  copper  circuit  for  toll  use  and  two  irotx  circuits  for  local  use. 
The  company  is  also  erecting  a  new  cable  from  Wallace  to  Burke. 

CARLYLE,  ILL. — Plans  are  being  considered  for  extensive  improve¬ 
ments  to  the  municipal  electric  light  plant,  which  will  include  the  erection 
of  a  new  power  house,  the  installation  of  new  boilers  and  one  direct- 
connected  unit;  with  a' rating  of  150  kw.  The  ct»st  of  the  work  is  esti¬ 
mated  at  about  $20,000.  George  Schilling  is  superintendent. 

MOUND  CITY,  ILL. — Plans  are  being  made  by  the  Mound  City 
Water,  Light,  Power,  Heat  &  Manufacturing  Company  to  install  a  new 
engine  early  in  1909.  A.  J.  Dougherty  is  president  and  manager. 

VILLA  GROVE,  ILL. — The  Villa  Grove  Electric '  Company  contem- 
nlates  installing  a  dynamo  and  engine  in  its  plant.  C.  W.  Hegerman 
is  president  and  manager. 

LA  PORTE,  IND. — Arrangements  are  being  made  by  the  La  Porte 
Public  Utility  Company  to  rebuild  its  electric  plant,  which  was  recently 
destroyed  by  fire.  Otto  Wettstein  is  secretary  and  manager. 

MOROCCO,  IND. — The  Morocco  electric  light  plant  formerly  owned 
by  W.  J.  Harpole,  has  been  sold  to  C.  C.  Carpenter.  The  new  owner 
proposes  to  enlarge  and  remodel  the  plant. 

SHIRLEY,  IND. — The  plant  and  buildings  of  the  Farmers’  Mutual 
Telephone  Company,  of  this  city  and  county,  have  been  sold  to  H.  N. 
Rhorer.  It  is  said  that  the  new  owner  will  improve  and  enlarge  the 
plant  and  install  new  equipment. 

WARSAW,  IND. — The  Commercial  Telephone  Company  announces 
that  it  will  construct  a  new  circuit  east  from  the  local  exchange  for  a 
distance  of  16  miles. 

COON  RAPIDS,  lA.— Frank  McNally,  of  Carroll,  la.,  has  leased  the 
Ccon  Rapids  telephone  system  for  a  period  of  five  years. 

DAVENPORT,  lA. — Plans  are  being  prepared  by  the  Brady  Street 
Progressive  Association  for  a  special  street  lighting  system  on  Brady 
Street  between  Second  and  Fifth  Streets.  The  system  proposed  provides 
for  tungsten  lamps  of  160  cp.  The  cost  for  the  three  blocks  is  estimated 
at  $2,162.  The  service  will  be  furnished  by  the  People’s  Light  Company. 
It  is  stated  that  tbe  company  is  planning  to  erect  a  substation  in  the  city 
for  the  purpose  of  placing  all  of  the  special  street  lighting  service  on 
one  circuit. 

DELHI,  lA. — Plans  are  being  made  to  construct  a  20-ft.  dam  in  the 
Maquoketa  River  to  develop  1000  hp.  The  town  of  Delhi  is  to  subscribe 
$8,000  and  outside  parties  $10,000  toward  the  cost  of  the  dam.  G.  M. 
Albrook  is  promoting  the  enterprise. 

KINGSLEY,  lA. — The  Kingsley  Telephone  Company  is  planning  to 
install  a  new  switchboard  in  the  local  exchange. 

SIOUX  CITY,  lA. — Extensive  improvements  are  planned  by  the  Sioux 
City  Telephone  Company  to  its  local  telephone  system  during  the  next 
year,  which  will  involve  an  expenditure  of  about  $75,000.  It  is  proposed 
to  install  four  branch  exchanges  and  the  installation  of  a  new  switchboard 
with  automatic  telephones  in  the  Morningside  exchange. 

VILLISCA,  lA. — A  franchise  has  been  granted  to  F.  P.  Taylor  to 
construct  and  operate  an  electric  light  and  power  plant  in  Villisca.  The 
cost  of  the  proposed  plant  is  estimated  at  from  $12,000  to  $15,000.  The 
Villisca  Electric  Company  has  secured  a  temporary  injunction  enjoining 
the  city  from  granting  a  franchise  to  F.  P.  Taylor  to  construct  an  electric 
light  plant. 

KANSAS  CITY,  KAN. — The  Kansas  City  Electric  Light  &  Power 
Company  has  applied  to  the  City  Council  of  Rosedale  for  a  franchise  to 
furnish  electricity  for  street  lighting  and  for  residential  and  commercial 
lighting. 

FRANKLIN,  KY. — Contracts  have  been  placed  by  the  Franklin  Electric 
&  Ice  Company  for  two  105-kw,  60-cycle,  three-phase  Westinghouse  alter¬ 
nators,  which  will  be  installed  within  a  few  weeks.  Orders  have  also 
been  placed  for  a  15-ton  ice  plant,  to  be  operated  in  connection  with 
the  electric  plant.  A  24-hour  service  will  be  established  as  soon  as  the 
new  equipment  has  been  placed.  B.  F.  Gardner  is  secretary  and  manager. 

MT.  STERLING,  KY. — Plans  are  being  made  by  the  Kentucky  Tele¬ 
phone  Company  to  construct  and  operate  a  telephone  system,  for  which  a 
20-year  franchise  has  been  granted. 

GRAND  CANE,  LA. — Arrangements  are  being  made  by  the  De  Soto 
Telephone  Company  to  improve  and  enlarge  the  local  telephone  system. 
J.  M.  and  E.  E.  St.  Clair  are  owners  of  this  division  of  the  system. 

NEW  ORLEANS,  LA. — Plans  are  being  made  for  the  construction  of 
an  electric  railway  from  New  Orleans  to  Grand  Isle  Construction  &  Im¬ 
provement  Company,  of  which  L.  H.  Marrere,  Sr.,  is  president.  Contract 
for  the  construction  of  the  road  has  been  awarded  to  Black  &  Laird,  of 
New  Orleans.  The  railway  will  be  50  miles  in  length  connecting  Grand 
Isle,  with  the  terminus  of  the  Gretna  electric  car  line  in  New  Orleans. 
It  will  be  operated  under  the  name  of  the  Grand  Isle  Seaboard  Railroad 
Company. 

CALAIS,  MAINE. — Surveys  are  being  made  of  the  water  privileges 
at  Baring,  where  it  is  reported  that  a  power  plant  will  be  erected  by 
parties  interested  in  the  Calais  Street  Railway.  Charles  F.  Pray,  super¬ 
intendent  of  the  street  railway,  is  making  the  surveys. 


ELLICOTT  CITY,  MD. — The  Patapsco  Electric  &  Manufacturing  Com¬ 
pany  is  planning  to  erect  a  ii,ooo-volt  transmission  line  to  Westport, 
West  Arlington  and  Mt.  Washington,  Md.  William  Buchsbaum  is 
manager. 

CLINTON,  MASS. — The  Connecticut  River  Power  Company  has  applied 
to  the  Board  of  Selectmen  for  a  franchise  to  erect  its  transmission  lines 
in  Clinton. 

HAVERHILL,  MASS. — The  capital  stock  of  the  Haverhill  Electric 
Company  has  been  increased  from  $335,090  to  $446,800,  the  proceeds  to 
be  'used  for  additions  and  improvements  to  the  plant. 

METHUEN,  MASS. — It  is  reported  that  the  Southern  New  Hampshire 
Street  Railway  Company  has  purchased  the  Bevins  property  located  at  the 
corner  of  Mystic  and  Pelham  Streets,  on  which  it  will  erect  a  power 
station  and  car  barn  in  the  near  future. 

F.'XRWELL,  MICH. — The  citieens  on  Dec.  8  voted  in  favor  of  the 
proposition  to  issue  $3,000  in  bonds,  the  proceeds  to  be  used  to  establish 
an  electric  light  plant. 

FLINT,  MICH. — The  Flint'  Electric  Company  has  been  organized  for 
the  purpose  of  taking  over  the  plant  and  holdings  of  the  Flint  Light  & 
Power  Company. 

MENDON,  MICH. — The  Southern  Michigan  Telephone  Company  con¬ 
templates  the  installation  of  a  complete  telephone  plant  in  Mendon. 

STANDISH,  MICH. — The  Eastern  Electric  Company,  of  Au  Sable,  is 
acquiring  the  right  of  way,  and  franchises  are  being  granted  along  the 
D.  &  M.  Railway,  also  at  Saginaw  and  Bay  City.  The  company  proposes 
to  furnish  electricity  for  lamps  and  motors.  The  plant  will  be  operated 
by  water  power  from  the  Au  Sable  River. 

TRENTON,  MICH. — The  Washtenaw  Light  &  Power  Company,  which 
recently  purchased  the  municipal  electric  and  water  plants,  is  making 
arrangements  to  erect  a  new  plant. 

WYANDOTTE,  MICH.— The  Board  of  Public  Works  has  notified  the 
City  Council  that  it  is  ready  to  furnish  electricity  for  the  additional 
lamps  ordered,  provided  the  Council  will  appropriate  $970  for  a  new 
switchboard  and  pay  $68  for  each  lamp  installed. 

AITKIN,  MINN. — It  ''is  reported  that  Oscar  Claussen,  of  St.  Paul, 
Minn.,  consulting  engineer,  has  secured  control  of  the  Aitkin  Light  & 
Power  Company  and  will  commence  work  on  the  plant  in  the  spring. 

FARIBAULT,  MINN. — The  Faribault  Gas  &  Electric  Company  con¬ 
templates  installing  additional  electric  equipment  in  its  plant.  It  is 
proposed  to  increase  the  output  of  the  plant  by  370  hp. 

FERGUS  FALLS,  MINN. — Owing  to  the  freezing  of  the  water  along 
the  entire  length  of  the  river,  the  municipal  electric  plant  was  obliged  to 
close  down  recently. 

MAHNOMEN,  MINN. — Bids  will  be  received  by  A.  O.  Vachon,  village 
recorder,  until  Jan.  6  for  the  construction  of  an  electric  light  plant. 

NORTH  REDWOOD,  MINN.— The  Redwood  Falls  Electric  &  Power 
Company  has  applied  for  a  franchise  to  furnish  electricity  in  North  Red¬ 
wood.  The  company  proposes  to  extend  its  transmission  line  from  its 
plant  in  Redwood  Falls  to  this  village. 

REDWOOD,  MINN. — Plans  are  being  considered  to  organize  a  home 
telephone  company  to  install  a  local  telephone  system  to  cost  about 
$11,000.  Recorder  Smith  is  interested  in  the  project. 

REDWOOD  FALLS,  MINN. — Plans  are  being  considered  by  C. 
Burmeister,  of  Redwood  Falls,  Minn.,  for  the  construction  of  a  hydro¬ 
electric  plant,  the  equipment  of  which  will  include  two  100-kw  generators 
and  water  wheels.  The  cost  of  the  plant,  including  the  distributing  sys¬ 
tem  is  estimated  at  between  $20,000  and  $30,000.  . 

PASS  CHRISTIAN,  MISS. — The  City  Council  has  granted  a  franchise 
to  the  Gulfport  &  Mississippi  Coast  Traction  Company  to  install  an  elec¬ 
tric  lighting  system  in  this  city,  the  same  to  be  in  operation  by  April  1, 
1909.  The  City  Council  has  also  entered  into  a  contract  with  the  company 
whereby  it  is  to  furnish  electricity  for  lighting  the  streets  of  the  city  for 
a  term  of  10  years,  at  a  cost  of  not  less  than  $t,8oo  per  year.  The  com¬ 
pany  was  recently  granted  a  franchise  to  construct  an  electric  railway 
from  Pass  Christian  to  Gulfport,  which  will  involve  an  expenditure  of 
$200,000.  Work  will  begin  on  the  railway  as  soon  as  the  city  widens 
Second  Street,  upon  which  the  railway  is  to  enter  the  city. 

CHARLESTON,  MO. — The  Southeast  Missouri  Telephone  Company  is 
making  arrangements  for  extensive  improvements  to  its  system  in  Dexter 
and  Caruthersville,  Mo.  The  company  also  contemplates  rebuilding  the 
exchange  at  Kennett,  Mo. 

COLUMBIA,  MO. — Plans  have  been  completed  for  the  construction  of 
the  new  independent  telephone  plant  in  Columbia. 

WILLOW  SPRINGS,  MO. — We  are  informed  that  J.  S.  Brown,  owner 
of  the  Willow  Springs  electric  light  plant,  contemplates  the  construction 
of  a  complete  new  plant  after  the  first  of  the  year.  The  location  of  the 
plant  will  probably  be  changed. 

BIG  FORK,  MONT. — Plans  are  being  made  by  Mr.  Jessup  to  light 
Mill  Creek  by  electricity  in  the  near  future.  He  has  purchased  equipment 
for  the  plant. 

BUTTE,  MONT. — The  Madison  River  Power  Company  is  rebuilding 
its  transmission  line  from  its  plant  in  the  Madison  River  Canyon,  a 
few  miles  southeast  of  Norris  to  Butte,  a  distance  of  60  miles.  The 
company  is  replacing  its  poles  with  steel  towers  56  ft.  in  height.  The 
cost  of  the  transmission  line  is  estimated  at  more  than  $300,000. 
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GREAT  FALLS,  MONT.— Notice  of  appropriation  of  water  rights  for 
two  power  plants  between  the  Black  Eagle  Falls  and  the  Great  Falls  has 
been  filed  by  John  G.  Morony,  vice-president  of  the  Great  Falls  Water 
Power  &  Townsite  Company.  Each  appropriation  was  for  35,000  cu.  ft. 
of  water  per  second.  It  is  proposed  to  develop  the  water  power  to  be 
utilized  for  various  purposes,  including  generating  electricity  to  operate 
power  plants  and  street  railway  systems  within  the  State  of  Montana. 

LANCASTER,  N.  H. — New  boilers  are  being  installed  in  the  plant  of 
the  Lancaster  &  Jefferson  Electric  Light  Company,  Plans  are  also  being 
made  to  install  a  new  steam  engine. 

NEWARK,  N.  J.— The  South  Broad  Street  Merchants*  Improvement 
Association  has  decided  to  install  additional  lamps  on  South  Broad 
Street,  between  Market  and  Court  Streets,  the  cost  to  be  borne  by  the 
merchants.  There  will  be  34  arc  lamps  installed  at  a  cost  of  $8,000. 
The  association  has  agreed  to  enter  into  a  three-year  contract  with  the 
Public  Service  Corporation  to  furnish  electricity  for  the  lamps  on  a  basis 
of  $15  per  month  per  lamp,  the  lamps  t'o  burn  four  hours  a  night  during 
the  summer  and  six  in  the  winter. 

BATH,  N.  Y. — The  Bath  Electric  &  Gas  Light  Company  contemplates 
rebuilding  and  extending  its  transmission  lines  throughout  the  town. 
H.  Howard  Smith  is  superintendent. 

BERGEN,  N.  Y. — At  an  election  held  Dec.  8  the  citizens  voted  to 
establish  an  electric  lighting  system  at  a  cost  not  to  exceed  $6,000. 

CHATEAUGAY,  N.  Y. — The  Public  Service  Commission  has  granted 
the  Chasm  Power  Company  permission  to  exercise  its  franchises  for 
supplying  electricity  for  lamps  and  motors  in  the  towns  of  Belmont, 
Burke  and  Malone.  The  company  has  an  electric  plant  in  Chateaugay, 
with  an  output  of  1100  hp,  and  furnishes  electricity  for  both  municipal 
and  domestic  lighting  in  this  town. 

CHESTER,  N.  Y. — The  Chester  Telephone  Company  has  decided  to 
make  improvements  and  extensions  to  its  system. 

DUNKIRK,  N,  Y. — The  Dunkirk  Power  &  Heating  Company  has  ap¬ 
plied  to  the  City  Council  for  a  franchise  to  use  the  streets  and  highways 
of  the  city  for  the  transmission  of  electricity,  mostly  underground. 

MANCHESTER,  N.  Y. — The  Red  Jacket  Telephone  Company  is  mak¬ 
ing  arrangements  to  extend  its  system  in  the  towns  of  Farmington  and 
Manchester.  About  five  miles  of  lines  will  be  erected. 

NEW  YORK,  N.  Y. — The  Third  Avenue  Railroad  Company  has  placed 
orders  with  the  Westinghouse  Electric  &  Manufacturing  Company,  Pitts¬ 
burg,  Pa.,  for  4  isoo-kw  rotary  converters  and  la  sso-kw  air-blast  trans¬ 
formers  for  the  new  substation,  now  under  construction  at  Webster  and 
Brook  Avenues,  in  Borough  of  the  Bronx. 

NEW  YORK,  N.  Y. — Bids  will  be  received  by  the  Department  of 
Public  Charities,  New  York,  N.  Y.,  until  Dec.  23,  for  furnishing  material 
and  labor  for  the  complete  conduit  system,  electric  wiring  and  all  other 
work  in  connection  with  the  installation  of  an  electric  lighting  and  power 
system  for  certain  buildings  and  grounds  on  Blackwell’s  Island,  N.  Y. 
Robert  W.  Hebberd  is  commissioner. 

NEW  YORK,  N.  Y. — Bids  will  be  received  until  Dec.  21  by  the  Depart¬ 
ment  of  Education,  New  York,  N.  Y.,  for  alterations  and  additions  to 
electric  equipment  in  Public  School  13  on  216th  Street  and  Willett  Ave¬ 
nue,  Williamsbridge,  Borough  of  the  Bronx.  Blank  /orms,  plans  and 
specifications  may  be  obtained  or  seen  at  the  office  of  the  superintendent 
at  the  above  office.  C.  B.  J.  Snyder  is  superintendent  of  school  buildings. 

NEW  YORK,  N.  Y. — It  is  reported  that  the  New  York,  New  Haven  & 
Hartford  Railroad  Company  has  awarded  a  contract  to  the  Bradley- 
Gaffney-Steers  Company,  i  Madison  Avenue,  New  York,  N.  Y.,  for  the 
general  work  in  connection  with  equipping  a  six-line  track  from  129th 
Street,  New  York,  to  New  Rochelle,  to  be  operated  by  electricity.  The 
work  contemplated  will  involve  an  expenditure  of  about  $30,000,000,  and 
will  include  the  construction  of  tunnels  under  the  East  River  to 

Astoria,  the  erection  of  a  large  passenger  station  on  the  block  bounded  by 
Fourth  and  Lexington  Avenues  at  Thirty-second  and  Thirty-third  Streets, 
to  be  connected  with  the  Pennsylvania  tracks,  and  a  large  amount  of 
electrical  equipment. 

NEW  YORK,  N.  Y, — Bids  for  lighting  the  city  for  the  year  1909  have 

been  opened  by  Commissioner  O’Brien,  of  the  Department  of  Water 

Supply,  Gas  and  Electricity.  Electric  arc  lamps,  of  which  there  are 

5838,  will  cost  the  same  as  this  year.  Of  these,  5000  will  cost  $100  each 
per  year.  The  New  York  Edison  Company  will  furnish  all  over  5000 
•t  $95  PCf  lamp  per  year,  and  when  the  number  reaches  7500  it  will 
furnish  all  lamps  at  $95  per  lamp.  Double  lamps  will  cost  $130  each, 
the  same  as  this  year.  Incandescent  lamps  will  cost  $22.50  each  per  year. 
The  tungsten  lamps,  which  are  used  on  Riverside  Drive,  and  of  which 
there  are  800  in  Queens,  Richmond  and  the  Bronx,  will  cost  the  Borough 
of  Manhattan  $28  per  lamp  per  year;  in  the  boroughs  of  the  Bronx, 
Queens  and  Richmond,  about  $30  each  pear  year.  Electricity  for  heat 
and  power  in  the  public  buildings,  is  six  cents  per  kw-hour,  the  same  as 
this  year. 

NIAGARA  FALLS,  N.  Y.— -Arrangements  are  being  made  by  the 
Niagara  Falls  Hydraulic  Power  &  Manufacturing  Company  for  the  installa¬ 
tion  of  an  additional  unit  in  its  power  house.  There  are  now  eight 
5000-hp  units  and  one  io,ooo-hp  unit  in  operation  at  the  plant. 

NYACK,  N.  Y. — The  Public  Service  Commission  has  granted  the 
Rockland  Light  &  Power  Company  authority  to  execute  a  first  mortgage 
on  its  property  and  franchises  to  extent  of  $1,000,000.  The  company  will 
issue  bonds  to  the  amount  of  $500,000,  the  proceeds  of  $300,000  to  be 


used  to  retire  bonds  maturing  Nov.  21,  1941;  $17,000  to  acquire  notes 
held  by  banks,  and  $15,000  to  acquire  outstanding  bonds  of  the  Nyack 
Gas,  Light  &  Fuel  Company,  and  the  remainder  for  extension  and 
betterments. 

RENSSELAER,  N.  Y. — Plans  are  being  made  to  organize  a  new  tele¬ 
phone  company  in  Reftsselaer. 

STITTVILLE,  N.  Y. — The  citizens  have  voted  to  light  the  village  by 
electricity,  and  a  committee  of  five  was  appointed  to  consult  with  the 
Utica  Electric  Light  Company  in  regard  to  terms.  If  satisfactory  terms 
can  be  made,  a  lighting  commission  will  be  appointed  by  the  Town  Board 
to  proceed  with  the  arrangements. 

UTICA,  N.  Y. — A  copy  of  the  order  was  filed  with  the  United  States 
District  Court  Dec.  7  by  which  the  receivers  of  the  Hudson  River  Electric 
Power  Company  lease  to  the  Utica  &  Mohawk  Valley  Railway  Company 
the  steam  electric  plant  in  Utica  and  about  38  acres  of  land  owned  by  the 
company,  the  substations  at  Little  Falls,  Frankfort  and  Oriskany  and  the 
transmission  line  from  Utica  to  Clarks  Mills  for  one  year  from  Dec.  i,  at 
an  annual  rental  of  $38,000.  The  railway  company  is  to  have  the  privi¬ 
lege  of  a  renewal  of  the  lease  for  another  year  from  Dec.  i,  1909. 

WADDINGTON,  N.  Y. — The  New  York  &  Ontario  Power  Company 
has  applied  to  the  Public  Service  Commission  for  permission  to  issue 
$1,850,000  in  bonds  and  $664,741  in  capital  stock.  As  soon  as  its  petition 
is  granted  the  company  will,  it  is  said,  place  orders  for  machinery  and 
equipment  for  its  proposed  plant.  The  present  plans  of  the  company  calls 
for  the  development  of  30,000  hp  from  the  rapids  of  the  St.  Lawrence 
River,  near  Ogdensburg,  N.  Y.  The  company  will  at  first  make  an 
installation  of  17,200  hp,  for  which  property  and  water  rights  have  been 
secured.  Beverly  B.  Tucker  is  consulting  engineer  and  will  have  charge 
of  equipment  of  the  plant.  George  O.  Van  Kennen,  of  Ogdensburg, 
N.  Y.,  is  local  representative  of  the  company. 

WHITE  PLAINSi  N.  Y. — It  is  reported  that  work  will  begin  within 
60  days  by  the  New  York  Central  Railroad  Company  on  equipping  the 
two  tracks  of  the  Harlem  Division  from  Wakefield  to  White  Plains,  to 
be  operated  by  electricity,  a  distance  of  about  12  miles.  This  will  give 
a  through  electric  service  from  the  Grand  Central  Station  to  White 
Plains. 

AKRON,  OHIO. — Thomas  L.  Childs,  promoter  of  the  Tur'Keyfoot  Trac¬ 
tion  Company,  has  filed  a  mortgage  in  Akron,  Ohio,  in  favor  of  the 
Youngstown  Dollar  Savings  &  Trust  Company,  of  Youngstown,  Ohio,  to 
secure  a  bond  issue  of  $400,000,  the  proceeds  of  which  will  be  used  for 
the  construction  of  an  electric  railway  between  Akron  and  Turkey  foot 
Lake,  a  pleasure  resort. 

CLEVELAND,  OHIO. — The  contract  for  the  construction  of  the  power 
house  for  the  new  court  house  has  been  awarded  to  H.  W.  Woodward, 
of  the  Cleveland  Engineering  Company,  of  Qeveland,  Ohio,  and  French 
&  Hubbard,  of  Boston,  Mass.,  engineers. 

PAINESVILLE,  OHIO. — The  new  municipal  electric  light  plant  has 
been  completed  and  put  in  operation.  Bids  will  be  received  by  the  Board 
of  Public  Service  until  Jan.  5,  1909,  for  the  purchase  of  the  machinery, 
etc.,  of  the  old  plant.  W.  N.  Collister  is  superintendent  of  the  municipal 
electric  light  plant. 

ADA,  OKLA. — A  franchise  has  been  granted  to  the  Farmers’  Inde¬ 
pendent  Telephone  Company  to  operate  a  telephone  system  in  Ada. 

MINCO,  OKL.A. — Plans  and  specifications  for  a  municipal  electric  light 
plant  and  water  works  system,  to  cost  approximately  $30,000,  are  being 
prepared  by  Burns  &  McDonnell,  of  Kansas  City,  Mo. 

OKEMA,  OKLA. — Plans  and  specifications  are  being  made  for  the  in¬ 
stallation  of  an  electric  lighting  system  to  cost  about  $6,000.  For  further 
information  address  the  city  clerk. 

MILTON,  ORE. — An  appropriation  of  $15,000  has  been  made  to  en¬ 
large  the  municipal  electric  light  plant. 

OREGON  CITY,  ORE. — The  Clackamas  Land  &  Electric  Company, 
recently  organized,  has  filed  for  record  deeds  comprising  360  acres  of 
land  along  the  Clackamas  River,  below  Estacada,  where  it  will  erect  its 
proposed  power  plant,  the  cost  of  which  is  estimated  at  $500,000.  Pre¬ 
liminary  work  has  already  commenced.  Wirt  Minor,  of  Portland,  Ore., 
is  interested  in  the  enterprise. 

PORTLAND,  ORE. — F.  S.  Morris,  of  Portland,  Ore.,  is  reported  to  be 
interested  in  a  project  to  erect  a  large  power  plant  on  the  Clackamas 
River.  The  plant  will  have  an  output  of  15,000  hp  and  will  cost  about 
$500,000. 

PORTLAND,  ORE. — The  United  Railways  Company  has  filed  on 
extensive  water  rights  along  East  Dairy  Creek,  the  water  to  be  utilized 
for  irrigation  and  to  generate  electricity  for  lighting  and  other  purposes. 
The  headgate  is  to  be  located  at  Denny  Ford,  15  miles  north  of  Hillsboro, 
where,  it  is  said,  the  company  proposes  to  erect  its  power  house. 

PORTLAND,  ORE. — Only  one  bid  was  received  for  city  lighting, 
which  was  submitted  by  the  Portland  Railway,  Light  &  Power  Company. 
The  bid  was  for  a  five-year  contract  at  the  rate  of  $63.60  per  arc  lamp 
per  year,  and  cents  per  kw-hour  for  electricity  for  incandescent 
lamps.  It  is  estimated  that  the  cost  of  incandescent  lamps  will  be  in¬ 
creased  by  more  than  $35,000  per  year  under  the  new  rate.  The  rate  for 
arc  lamps  is  the  same  as  paid  under  the  present  contract. 

CATAWISSA,  PA. — Plans  are  being  considered  to  substitute  tungsten 
street  lamps  for  the  present  carbon  filament  lamps.  W.  O.  DeWitt  is 
superintendent. 
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SCRANTON,  PA. — It  is  reported  that  work  will  commence  at  once  on 
the  construction  of  a  new  power  house  by  the  Scranton  Railway  Company. 
The  plant  will  be  located  in  the  rear  of  the  present  plant,  located  on  the 
Providence  Road.  The  cost  of  the  plant  complete  will  be  about  $250, ooe 
and  will  have  an  output  of  2400  hp. 

SLATEDALE,  PA. — Application  will  be  made  to  the  Governor  by 
H.  W.  Blose,  C.  J.  Blose  and  Victor  S.  Wertman  for  a  charter  for  the 
Slatedale  Electric  Light,  Heat  &  Power  Company.  The  company  will  be 
capitalized  at  $10,000  and  proposes  to  construct  a  plant  to  cost  about 
$15,000.  Wilson  Rex  will  be  president  of  the  company. 

CENTRAL  CITY,  S.  D. — The  Village  Trustees  are  considering  the 
question  of  installing  electric  lamps  on  the  road  between  the  depot  at 
Blacktail  and  Central  City. 

MONTEREY,  TENN. — The  city  is  reported  to  be  advertising  for  bids 
for  the  construction  of  an  electric  light  plant. 

WHITESBURG.  TENN. — Arrangements  are  being  made  to  organize  a 
local  company  to  build  an  independent  telephone  line  from  Whitesburg  to 
Glanmorgan,  Va.,  a  distance  of  20  miles. 

DALLAS,  TEX. — Warren  Wolfe,  of  Marble  Falls,  Tex.,  is  reported  to 
be  interested  in  a  project  to  build  a  dam  across  the  Colorado  River  and 
erect  a  hydro-electric  power  plant,  with  an  output  of  16,000  hp. 

McKinney,  TEX. — Plans  are  being  made  to  extend  the  municipal 
electric  light  system.  Additional  arc  lamps  will  be  installed.  W.  E. 
McKinnon,  of  Dallas,  Tex.,*is  superintendent. 

SAN  AUGUSTINE,  TEX. — The  San  Augustine  Light  &  Power  Com¬ 
pany  is  installing  an  electric  plant  in  San  Augustine.  The  equipment  of 
the  plant  will  include  a  60-kw  three-phase  generator,  a  7S-hp  Brownell 
engine  and  a  Brownell  boiler,  with  a  rating  of  80  hp.  F.  K.  Nance,  of 
Jacksonville,  Tex.,  is  president  and  manager. 

TENAHA,  TEX. — The  City  Council  has  granted  a  franchise  to  Lem 
Hill  to  install  an  electric  light  plant  in  Tenaha. 

TERRELL,  TEX. — Plans  are  being  prepared  for  the  construction  of  a 
municipal  electric  light  plant  to  cost  about  $15,000. 

LACEY,  VA. — The  Washington,  Alexandria  &  Mt.  Vernon  Railroad 
Company  is  erecting  a  600-kw  substation  at  Lacey,  Va.,  where  it  will  soon 
erect  car  shops  and  car  barn.  The  company  has  recently  installed  a 
looo-kw  turbine  in  its  power  plant  to  furnish  electricity  for  the  Falls 
Church  division.  The  company  leases  the  Falls  Church  Railroad. 

PORTSMOUTH,  VA. — Bascom  Sykes,  city  engineer,  writes  that  the 
city  is  considering  the  question  of  constructing  an  electric  light  plant 
for  street  lighting,  etc. 

CAMAS,  WASH. — Two  applications  have  been  made  to  the  City  Council 
for  franchises  to  install  and  operate  an  electric  light  system.  Kelley  Loe, 
representing  outside  capital,  has  applied  for  a  50-year  franchise,  and 
proposes  to  install  a  steam  plant  at  Camas.  The  -other  application  was 
made  by  G.  S.  Smith  and  A.  P.  Casey,  both  of  Washougal,  who  propose 
to  develop  the  water  power  of  Washougal  River  and  erect  a  plant  be¬ 
tween  Camas  and  Washougal.  The  Council  as  yet  has  not  taken  action 
on  the  franchises. 

CENTRALIA,  WASH. — The  Pacific  Telegraph  &  Telephone  Company 
contemplates  extensive  improvements  to  its  local  system,  for  which  an 
appropriation  of  $35,000  has  been  made. 

PORT  ORCHARD,  WASH. — A  company  has  been  formed  to  utilize  the 
power  of  the  Dosewallup  River  on  the  west  side  of  the  Hood  Canal.  It 
is  proposed  to  install  a  power  plant  at  a  cost  of  $250,000  and  to  furnish 
electricity  for  lamps  in  the  towns  of  Port  Orchard,  Bremerton,  Charles¬ 
ton  and  other  towns  in  Kitsap  County. 

SPOKANE,  WASH. — Plans  have  been  prepared  by  Albert  Held,  archi¬ 
tect,  for  the  Sacred  Heart  Hospital  for  installation  of  an  electric  plant  to 
furnish  electricity  for  lamps  and  motors  in  the  hospital. 

TACOMA,  WASH. — The  City  Council  has  awarded  a  contract  to  the 
Seattle-Tacoma  Power  Company  for  furnishing  electricity  to  operate  the 
pumps  at  pumping  station  C.  Under  the  terms  of  the  contract  the  com¬ 
pany  is  to  furnish  1500  hp  for  four  years  at  the  rate  of  $20  per  hp  per 
year.  The  contract  expires  Nov.  8,  1912.  The  city  is  to  erect  its  own 
transmission  line  and  furnish  its  own  transformers,  the  cost  of  which  is 
estimated  at  about  $16,000.  The  Tacoma  Railway  &  Power  Company 
offered  to  furnish  the  service  over  its  own  transmission  line  and  furnish 
transformers  at  a  cost  of  $29  per  hp  per  year.  A  saving  of  about  $8,000 
will  be  made  to  the  city  through  the  contract  made  with  the  Seattle- 
Tacoma  Power  Company.  H.  J.  McGregor,  commissioner  of  public  works, 
was  authorized  to  make  a  contract  with  the  Tacoma  Railway  &  Power 
Company  to  furnish  the  service  until  the  transmission  line  is  completed  at 
the  rate  of  $32  per  hp. 

MORGANTOWN,  W.  VA. — The  plant  and  holdings  of  the  People’s 
Telephone  Company  have  been  purchased  by  S.  A.  Moore,  of  Phillippi, 
for  $71,000. 

BRISTOL,  WIS. — The  Bristol  Telephone  Company  contemplates  mak¬ 
ing  improvements  and  extensions  to  its  system  in  the  near  future. 

DE  PERE,  WIS. — The  De  Pere  Electric  Light  &  Power  Company  is 
planning  to  extend  its  transmission  lines,  involving  an  expenditure  of 
about  $2,500.  L.  L.  Tessier  is  superintendent. 

LA  CROSSE,  WIS. — The  lighting  committee  of  the  Council  has  de¬ 
cided  to  secure  an  engineer  to  prepare  plans  and  estimates  for  the  con¬ 
struction  of  a  municipal  electric  light  plant. 


MILWAUKEE,  WIS. — Extensive  improvements  are  contemplated  by 
the  Bell  Telephone.  Company  to  its  system  in  Wisconsin  during  the  com¬ 
ing  year  which  will  involve  an  expenditure  of  $1,500,000.  The  company 
is  planning  to  erect  new  toll  lines  from  Milwaukee  to  Plymouth  via  Port 
Washington,  Grafton  and  Sheboygan. 

MILWAUKEE,  WIS.— John  1.  Beggs,  president  of  the  Milwaukee 
Electric  Railway  &  Light  Company,  has  submitted  a  proposition  to  Mayor 
Rose  and  the  special  lighting  committee  of  the  Greater  Milwaukee  Asso¬ 
ciation,  offering  to  provide  and  install  six  electroliers  to  every  block  on 
Grand  Avenue  and  Wisconsin  Street  between  Eleventh  Street  and  the 
lake,  providing  the  city  wUl  pay  for  the  electricity  consumed  and  enter 
into  a  contract  covering  a  period  of  sufficient  length  to  pay  the  company 
for  the  expenditures.  The  plans  provided  that  business  men  pay  for  the 
cost  of  lamps,  posts  and  electricity  consumed. 

LARAMIE,  WYO. — H.  C.  Taylor  has  applied  to  the  Council  for  a 
franchise  to  operate  an  electric  light  system  in  this  town. 

CALGARY,  ALB.,  CAN. — The  City  Council  will  be  asked  for  an  appro¬ 
priation  for  preliminary  surveys  and  expert  opinion  on  the  fca.sibility  of  a 
civic  power  development. 

EDMONTON,  ALB.,  CAN. — ^The  City  Council  has  decided  that  more 
cars  are  immediately  necessary  for  the  municipal  electric  street  railway 
system.  For  further  information,  address  Mayor  Macdougall. 

McLEOD,  ALB.,  CAN. — The  ratepayers  voted  in  favor  of  spending 
$55,000  on  improvements  to  the  water  works  and  electric  lighting  systems. 
For  further  information,  address  E.  F.  Brown. 

VANCOUVER,  B.  C.,  CAN. — R.  H.  Sperling,  general  manager  of  the 
British  Columbia  Electric  Street  Railroad  Company,  states  the  company 
will  build  a  line  through  the  Town  of  Point  Grey,  providing  satisfactory 
arrangements  can  be  made  with  that  municipality. 

WINNIPEG,  MAN.,  CAN. — An  official  of  the  Canadian  Pacific  Rail¬ 
road  Company  states  that  the  recent  press  dispatches  to  the  effect  that  the 
company  will  equip  certain  lines  to  be  operated  by  electricity  in  British 
Columbia  are  entirely  erroneous.  He  admits  the  company  would  be  will¬ 
ing  to  make  the  change  providing  a  reduction  in  operating  expenses 
would  result,  but  says  40  far  the  company  has  not  given  the  matter 
serious  consideration. 

NIAGARA  FALLS,  ONT. — The  City  Council  has  passed  a  by-law  pro¬ 
viding  for  a  reduction  in  the  price  of  electricity  to  consumers  from  $22 
to  $20  per  horse-power  per  year.  The  reduction  is  made  possible  owing 
to  the  city  securing  electrical  energy  from  the  Ontario  Power  Company 
at  a  lower  rate  than  it  received  from  the  Canadian  Niagara  Power  Com¬ 
pany.  The  price  was  originally  $27  per  horse-power  per  year. 

PORT  ARTHUR,  ONT.,  CAN. — At  the  coming  municipal  elections 
the  ratepayers  will  vote  to  decide  whether  the  electrical  and  other  public 
utilities  under  municipal  control  shall  continue  in  the  hands  of  a  com¬ 
mission  or  be  operated  by  a  board  of  experts  employed  for  the  purpose. 
They  will  also  vote  on  a  by-law  to  provide  $25,000  for  improvements  to 
that  portion  of  the  Port  Arthur  municipal  street  railway  system  running 
in  this  city. 

SAULT  STE.  MARIE,  ONT.,  CAN. — Work  has'  begun  on  the  recon¬ 
struction  of  the  power  plant  of  the  Lake  Superior  Power  Company,  Sault 
Ste.  Marie,  Ont.,  which  was  destroyed  by  fire  last  spring,  and  when 
completed  the  plant  will  have  an  output  of  6300  hp.  New  switchboards 
will  be  installed.  L.  H.  Davis  is  engineer  in  charge  of  the  work. 

SIMCOE,  ONT.,  CAN. — The  Bell  Telephone  Company  is  making 
arrangements  to  put  its  wires  in  this  city  underground. 

REGINA,  SASK.,  CAN. — Messrs.  Mackenzie,  Brown,  Thom  &  Frame, 
attorneys,  are  acting  for  a  syndicate  seeking  a  charter  under  the  name 
of  the  Regina  Inter  Urban  Tramway  Company,  which  proposes  to  build 
an  electric  street  car  system  around  Regina  and  to  adjacent  towns. 


New  Industrial  Companies. 


THE  SCHOLL  ENGINEERING  COMPANY,  of  Youngstown,  Ohio, 
has  been  incorporated,  with  a  capital  stock  of  $1,000,  by  William  J. 
Scholl,  M.  F.  Whitehead,  Henry  R.  Fothergill,  E.  G.  Coronich,  J.  R. 
Rawson. 

THE  UNITED  STATES  POLE  PRESERVING  fOMPANY,  of  Bos¬ 
ton,  Mass.,  has  been  chartered,  with  a  capital  stock  of  $4,000.  The  officers 
of  the  company  are:  Joseph  D.  Lowe,  president,  and  Louis  Auerbach, 
treasurer  and  clerk. 

THE  A.  J.  DEER  COMPANY,  of  Hornell,  N.  Y.,  has  been  chartered, 
with  a  capital  stock  of  $120,000,  to  manufacture  motors,  electric  novel¬ 
ties  and  electric  machinery,  by  Arthur  J.  Deer,  of  Buffalo,  N.  Y.,  Frank 
Bartz  and  Frederick  A.  Wygant,  of  Hornell,  N.  Y. 

THE  ELECTROMAGNETIC  TOOL  COMPANY,  of  Chicago,  Ill.,  has 
filed  articles  of  incorporation  for  the  purpose  of  manufacturing  electrical 
devices  and  tools.  The  company  is  capitalized  at  $50,000,  and  the  incor¬ 
porators  are  O.  R.  Barnett,  P.  H.  Truman  and  H.  L.  Peck. 

THE  CHICAGO  ENGINEERING  &  INSPECTION  COMPANY  has 
been  incorporated  by  Gordon  M.  Proudfoot,  A.  Randolph  Leland  and 
J.  H.  Westover.  The  company  is  capitalized  at  $5,000,  and  proposes  to 
carry  on  a  general  civil  and  mechanical  engineering  business. 

THE  POWER  EQUIPMENT  COMPANY,  of  Boston,  Mass.,  has  been 
incorporated,  with  a  capital  stock  of  $10,000,  to  install  machinery  of  all 
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kinds.  The  officers  of  the  company  are:  V.  Frank  Holmes,  of  Brookline, 
Mass.,  president;  Maurice  C.  Tompkins,  of  Winchester,  Mass.,  clerk. 

THE  WEST  END  CONTRACTING  COMPANY,  of  New  York,  N.  Y., 
has  filed  articles  of  incorporation,  with  a  capital  stock  of  $1,000,  and 
proposes  to  carry  on  a  general  contracting,  civil,  mechanical  and  electrical 
engineering  business,  and  to  manufacture  electrical  and  other  machinery. 

THE  SEYMOUR  &  BROWNSTOWN  CONSTRUCTION  COMPANY, 
of  Indianapolis,  Ind.,  has  been  incorporated,  with  a  capital  stock  of  $150,- 
coo,  to  construct  steam  and  electric  railroads,  and  to  carry  on  a  general 
construction  business.  A.  K.  Press,  W.  T.  Devoor  and  L.  P.  Osenback  are 
directors.  • 

THE  RADLEY  STEEL  CONSTRUCTION  COMPANY,  of  Hornell, 
N.  Y.,  has  been  chartered,  with  a  capital  stock  of  $50,000,  by  J.  J. 
Radley,  R.  T.  Brooks,  W.  W.  Pease,  of  New  York,  N.  Y,  The  company 
proposes  to  do  a  general  mechanical  and  civil  engineering  business,  and  to 
manufacture  engines,  machinery,  tools,  etc. 

THE  ROCHESTER  ELECTRIC  &  INSULATION  COMPANY,  of 
Rochester,  N.  Y.,  has  filed  articles  of  incorporation,  with  a  capital  stock 
of  $50,000.  The  company  proposes  to  manufacture  electrical  appliances 
and  supplies.  The  incorporators  are  Patrick  J.  McDonald,  George  H. 
Smith  and  Harry  C.  Taylor,  of  Rochester,  N.  Y. 

THE  AMERICAN  TELPHER  COMP.\NY,  of  Buffalo,  N.  Y.,  has  been 
chartered,  with  a  capital  stock  of  $300,000,  by  Herman  R.  Pease,  Luther 
Hatch,  John  J.  Tisdale,  Barnet.  W.  Harris,  Reynold  F.  Penton,  John  G. 
Herb  and  Oliver  O.  Butcher,  of  Buffalo,  N.  Y.  The  company  proposes 
to  manufacture  telpher  apparatus  for  transporting  goods. 

THE  INTERNATIONAL  TELECHRONOMETER  COMPANY,  of 
Rochester,  N.  Y.,  has  been  incorporated,  with  a  capital  stock  of  $500,000, 
to  deal  in  electrical  supplies  and  engage  in  electrical  work.  The  directors 
are  Morton  E.  Lewis,  James  W.  Lewis,  George  S.  McMillan,  Clarence 
McKay,  of  Rochester,  N.  Y.,  and  Victor  B.  Deyber,  of  Albany,  N.  Y. 

THE  MONARCH  STORAGE  BATTERY  COMPANY,  of  New  York, 
N.  Y.,  has  been  chartered,  with  a  capital  stock  of  $50,000,  by  Alexander 
D.  Thomburn  and  Robert  B.  Hopkins,  of  New  York,  N.  Y.,  and  R.  W. 
Phelps,  of  Buffalo,  N,  Y.  The  capital  stock  of  the  company  is  placed  at 
$50,000  and  it  proposes  to  manufacture  electrical  and  mechanical  appliances. 

THE  ENOCHS  ELECTRIC  COMPANY,  of  St.  Paul,  Minn.,  has  been 
incorporated,  with  a  capital  stock  of  $100, oon,  by  Claude  D.  Enochs, 
Herbert  Berreau  and  H.  B.  Downs.  The  company  proposes  to  manufacture 
electrical  apparatus. 

THE  JOHN  H.  DOREMUS  COMPANY,  of  Passaic,  N.  J.,  has  been 
chartered,  with  a  capital  stock  of  $25,000,  to  manufacture  gas  and  electric 
fixtures,  wood  and  slate  mantels.  The  incorporators  are:  John  H. 
Doremus,  Alfred  V.  R.  Doremus  and  Agnes  S.  Doremus,  all  of 
Passaic,  N.  J. 

THE  OKONITE  COMPANY',  of  Passaic,  N.  J.,  has  been  incorporated, 
with  a  capital  stock  of  $600,000,  for  the  purpose  of  manufacturing  wires 
and  cables,  rubber  goods,  electrical  supplies.  The  incorporators  are: 
Frank  C.  Jones,  Willard  L.  Candee,  H.  Durant  Cheever  and  John  D. 
Cheever,  all  of  New  York,  N.  Y.,  and  William  F.  Gaston,  of  Passaic,  N.  J. 


New  Incorporations, 

SOLO,  ARK.— The  Raspberry  Telephone  Company  has  been  organized 
for  the  purpose  of  constructing  a  telephone  line  from  Raspberry  to  Solo. 
The  officers  are:  John  W.  Hensley,  president;  John  Willis,  secretary,  and 
B.  Rudder,  treasurer. 

ATLANTA,  GA. — .4pplication  has  been  made  for  a  charter  for  the 
Atlanta  Power  Company  by  E.  S.  Neely,  .Mex.  C.  King  and  George 
Campbell. 

RUPERT  ID.XHO. — The  Settlers’  Mutual  Telephone  Company  has  been 
chartered  with  a  capital  stock  of  $48,000  by  L.  R.  .\dams,  Roy  W’.  Adams 
and  Charles  C.  Nelson. 

INDIANAPOLIS,  IND. — The  Brownstown  Water,  Light  &  Traction 
Company  has  been  incorporated,  with  a  capital  stock  of  $50,000.  The 
company  proposes  to  construct  and  operate  water  and  light  plants  for 
municipal  uses,  and,  also  for  traction  lines.  W.  B.  Holton,  Harley  Jack- 
son  and  Jas.  B.  Thompson  are  directors. 

LADORA,  lA. — The  Farmers’  Mutual  Telephone  Company  has  been 
chartered,  with  a  capital  stock  of  $20,000.  M.  W.  Kelting  is  secretary. 

WILTON  JUNCTION,  lA. — Articles  of  incorporation  have  been  filed 
for  the  Moscow- Wilton  Rural  Telephone  Company,  with  a  capital  stock  of 
$500.  H.  H.  Will,  of  Moscow,  la.,  is  secretary. 

LEONARDSVILLE,  KAN. — The  Riley  Mutual  Telephone  Company  has 
filed  articles  of  incorporation,  with  a  capital  stock  of  $10,000. 

MERRYVILLE,  LA. — The  Merryville  Telephone  Company  has  been 
chartered,  with  a  capiul  stock  of  $10,000,  by  J.  O.  Knight,  B.  H.  Carroll, 
R.  E.  Welbom,  W.  A.  Moore,  M.  E.  Frazer  and  J.  T.  Stringer. 

PORTLAND,  MAINE.— The  United  States  Light  &  Heating  Company 
has  been  incorporated,  with  a  capital  stock  of  $17,500,000.  The  officers 
are:  C.  E.  Eaton,  president,  and  T.  L.  Croteau,  treasurer. 

BURR  OAK,  MICH. — The  Burr  Oak  Mutual  Telephone  Company  has 
been  organized  with  a  capital  stock  of  $10,000. 


PLEASANTON,  MICH. — The  Southeast  Pleasanton  Telephone  Com¬ 
pany  has  been  formed  and  the  following  named  officers  elected:  James  M. 
Allen,  president;  Jones  Babcock,  vice-president  and  secretary,  and  O. 
Kirstead,  treasurer. 

ST.  CLAIR,  MICH. — The  Lindsey  Road  Telephone  Company  has  been 
organized  to  erect  a  farmers'  telephone  line  to  connect  with  the  St.  Clair 
exchange.  The  officers  of  the  company  are:  Julius  Beyer,  president;  Otto 
Bandlow,  secretary,  and  August  Guildenstein,  treasurer. 

.ADVANCE,  MO. — The  Advance  Telephone  Company  has  been  organ¬ 
ized  with  a  capital  stock  of  $12,000  and  the  following  named  officers: 
J.  H.  Schonhoff,  president;  W.  E.  Finney,  secretary  and  auditor.  The 
company  has  taken  over  the  property  and  holdings  of  the  Puxico  Central 
Telephone  Company,  which  operated  exchanges  at  Advance  and  Puxico. 

ST.  LOUIS,  MO. — The  Reliance  Heating  &  Engineering  Company  has 
been  incorporated  by  George  H.  Frank,  Manuel  J.  Hanna,  Gustav  Strauss 
and  Edmund  Schaefer.  The  company  is  capitalized  at  $4,000  and  pro¬ 
poses  to  operate  a  power  plant  for  the  transmission  of  heat,  light  and 
power. 

PLEASANTVILLE,  N.  J. — Articles  of  incorporation  have  been  filed 
for  the  Atlantic  &  Suburban  Railway  Company,  with  a  capital  stock  of 
$650,000.  The  directors  are:  Robert  Wetherill,  of  Chester,  Pa.,  presi¬ 
dent;  Garnett  Pendleton,  of  Upland,  Pa.;  William  S.  Blakeley  and  Rich¬ 
ard  Wetherill,  of  Chester,  Pa.,  and  John  R.  Black,  of  Atlantic  City,  N.  J. 

NEW  YORK,  N.  Y. — The  Manhattan  &  Queensboro  Railway  Company 
has  been  chartered  to  operate  three  a.td  one-half  miles  of  electric  railway 
fiom  Eleventh  Avenue  and  Fifty-seventh  Street,  New  York  City,  to 
Thompson  Avenue  and  Vandam  Street  in  Long  Island  City,  N.  Y.  The 
company  is  capitalized  at  $40,000,  and  the  directors  are:  Michael  J. 
Degnon,  Charles  G.  Meyer,  Arthur  B.  Turner,  Francis  Hilbert,  Stewart 
W.  Fames,  William  F.  Hecken,  of  New  York,  N.  Y.;  William  H.  Will¬ 
iams,  Jr.,  of  Astoria,  N.  Y.,  and  Clancy  D.  Boynton,  of  Perth  Amboy, 
N.  J.  The  principal  office  of  the  company  is  at  43  Exchange  Place.  New 
Y'ork  City. 

NEW  YORK,  N.  Y. — The  Queensboro  Bridge  &  Jamaica  Company  has 
filed  articles  of  incorporation,  with  a  capital  stock  of  $200,000,  to 
operate  an  electric  railway  from  the  terminal  at  Forty-second  Street  and 
Park  Avenue,  Manhattan,  to  Union  Hall  and  South  Street  and  the  pro¬ 
posed  new  Pennsylvania  Railroad  Station,  Archer  Place  and  Hillside 
Avenue  and  Wexford  Terrace,  on  the  property  of  the  Jamaica  estates, 
and  at  Pauldine  Street  in  Queens  County.  The  directors  are:  Michael 
J.  Degnon,  Charles  G.  Meyer,  Arthur  B.  Turner,  Francis  Hilbert,  Stewart 
W.  Fames  and  William  F.  Hecken,  of  New  York,  N.  Y.;  William  H. 
Williams,  Jr.,  of  Astoria,  N.  Y.,  and  Clancy  D.  Boynton,  of  Perth 
Amboy,  N.  J.  The  principal  office  of  the  company  is  at  43  Exchange 
Place,  New  York  City. 

BEACH,  N.  D. — The  Golden  Valley  Telephone  Company  has  been  in¬ 
corporated,  with  a  capital  stock  of  $10,000,  by  J.  P.  Smith,  of  Sentinel 
Butte,  N.  D.;  G.  D.  Lovell,  Edward  Hoverson  and  others,  of  Beach,  N.  D. 

OAKES,  N.  D. — The  Lakota  Western  Telephone  Company  has  been 
chartered,  with  a  capital  stock  of  $200,000,  by  H.  C.  McCartney,  of 
Oakes,  and  others.  The  company  proposes  to  construct  a  telephone  line 
from  Palermo,  N.  D.,  to  Havre,  Mont. 

EUFAULA,  OKLA. — The  Pioneer  Electric  &  Power  Company  has  been 
incorporated,  with  a  capital  stock  of  $9,500,  by  C.  E.  Foley,  Philip 
Brown,  G.  H.  Tulley  and  J.  D.  Primrose. 

BLUE  RIDGE  SUMMIT,  P.Y. — .Application  will  be  made  Dec.  31  for 
a  charter  for  the  Blue  Ridge  Mountain  Telephone  Company  by  W.  L. 
Maurer,  George  T.  Oliver,  A.  B.  Snively,  D.  C.  Flohr  and  W.  H.  Decker, 

GETTYSBURG,  PA. — Articles  of  incorporation  have  been  filed  for  the 
Adams  County  Electric  Light,  Heat  &  Power  Company,  with  a  capital 
stock  of  $5,500. 

HARRISBURG,  PA. — Articles  of  incorporation  have  been  filed  for  the 
Blacktown  Telephone  Company,  of  Blacktown,  Pa.  The  company  is 
capitalized  at  $10,000. 

HUNTINGDON,  PA. — The  Porter  Township  Telephone  Company  has 
been  organized  by  the  Bell  Telephone  Company  to  construct  a  telephone 
line  into  Huntingdon,  Pa.  The  officers  of  the  company  are:  John  R. 
Ltffard,  president;  Paul  H.  Neff,  secretary,  and  Alfred  Laird,  agent. 

WOMELSDORF,  PA. — The  Womelsdorf  &  Rehrersburg  Rural  Tele¬ 
phone  &  Telegraph  Company  has  been  incorporated,  with  a  capital  stock 
of  $5,000,  by  A.  M.  Miller,  H.  D.  Lebo,  Martin  S.  Filbert,  C.  Blatt, 
William  R.  Nein,  J.  G.  Reichert  and  others. 

LEESVILLE,  S.  C. — ^The  Brodie  Light  &  Power  Company  has  been 
chartered,  with  a  capital  stock  of  $10,000,  by  Furman  E.  Brodie,  Claudia 
E.  Brodie,  of  Leesville,  S.  C.,  and  C.  P.  Quattlebaum,  of  Conway,  S.  C. 

IPSWICH,  S.  D. — The  Union  Township  Telephone  Company  has  been 
incorporated,  with  a  capital  stock  of  $10,000,  by  S.  W.  Mount  and  others. 

SOUTH  SHORE,  S.  D. — The  Antelope  Valley  Telephone  Company  has 
been  incorporated  by  William  Boice,  F.  A.  Zirble  and  J.  J.  Fry  to  con¬ 
struct  a  telephone  line  in  the  Antelope  Valley  to  connect  with  the  South 
Shore  exchange. 

GLEASON,  TENN. — The  Gleason  Rural  Telephone  Company  has  filed 
articles  of  incorporation,  with  a  capital  stock  of  $1,000.  The  incorporators 
are  A.  W.  Brawner,  L.  W.  Carter,  W.  H.  Williams,  J.  B.  Gatewood 
and  others. 
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BURLINGTON,  VT. — Articles  of  incorporation  have  been  filed  for  the 
Burlington  &  Vergennes  Traction  Company  for  the  purpose  of  construct¬ 
ing  an  electric  railway  from  Burlington  to  Vergennes.  The  incorporators 
are:  John  J.  Flynn,  A.  O.  Humphrey,  C.  W.  Brownell,  Elias  Lyman,  L.  E. 
Woodhouse,  W.  B.  McKillip,  of  Burlington,  Vt. ;  Edward  P.  Hatch,  of 
New  York,  N.  Y. ;  E.  F.  Genbardt  and  C.  M.  Russell,  of  Shelburne,  Vt. 

CLE  F.LUM,  WASH. — Articles  of  incorporation  have  been  filed  for  the 
Cle  Elum-Roslyn  Railway  &  Power  Company,  with  a  capital  stock  of 
$100,000,  by  Frank  S.  Farquhar  and  others. 

STEVENSON,  VyASH. — The  Skamania  Co-operative  Telephone  Asso¬ 
ciation  has  been  incorporated,  with  a  capital  stock  of  $10,000,  by 
A.  Fleischauer  and  others. 

SABIN,  WIS. — Articles  of  incorporation  have  been  filed  for  the  Mill 
Creek  Telephone  Company. 

DUNDURN,  SASK.,  CAN. — The  Dundurn  Rural  Telephone  Company 
has  been  incorporated  here.  J.  Burkitt,  of  Dundurn,  Sask.,  is  interested 
in  the  enterprise. 

REGINA,  SASK.,  CAN. — The  Sunny  Hill  Rural  Telephone  Company 
has  been  incorporated  here.  E.  J.  Wright,  of  Regina,  Sask.,  is  one  of 
the  promoters. 


Company  Elections, 

NORWICH,  CONN. — The  directors  of  the  Norwich,  Colchester  &  Hart¬ 
ford  Traction  Company  have  elected  the  following  named  officers:  Costello 
Lippitt,  ptesident;  Lucius  Brown,  secretary,  and  Henry  W.  Tibbitts,  treas¬ 
urer. 

MONTREAL,  QUE..  C.\N. — .\t  the  annual  meeting  of  the  Montreal 
Street  Railway  Company,  held  recently,  the  following  named  officers  were 
elected:  L.  J.  Forget,  president;  W.  Blackwell,  vice-president;  W.  G. 
Ross,  managing  director. 


Legal. 

TELEPHONE  BOOTHS  MUST  BE  CAPABLE  OF  BEING  OPENED 
FROM  THE  INSIDE. — An  employer  must  furnish  reasonably  safe 
appliances  for  the  use  of  his  employees.  Under  this  rule  a  telephone 
booth,  which,  when  closed,  cannot  be  opened  from  the  inside,  does  not 
measure  up  to  the  standard  required  by  the  law.  In  the  case  which 
brought  up  this  question,  there  was  no  knob  on  the  inside  of  the  booth  to 
be  turned  in  opening  the  door.  The  plaintiff  after  using  the  booth  tried  to 
get  the  door  open  and  could  not  do  it,  and  finally  got  the  booth  loose  from 
the  wall  and  got  out  at  the  beak,  but  in  so  doing  severely  injured  his  hand. 
Upon  a  trial  of  the  case  before  a  jury,  a  verdict  and  judgment  was  ren¬ 
dered  in  his  favor,  fixing  the  damages  at  $4,500,  and  the  company  appealed. 
The  Appellate  Court  held  that  the  verdict  was  excessive  in  amount,  and  a 
new  trial  was  ordered.  But  it  was  also  held  that  the  case  was  a  proper 
one  for  the  jury  to  determine.  “If  the  box  fit  close  to  the  wall,”  said 
the  court,  “and  fresh  air  could  not  get  into  it'  as  fast  as  a  man  could 
breathe  it,  it  was  not  a  safe  place  for  a  man  to  be  shut  up  in;  and  the 
evidence  for  the  plaintiff  tended  to  show  these  facts,  and  also  to  show 
that  in  a  short'  time  a  man  would  become  unconscious  if  the  box  was 
closed.  The  master  is  not  an  insurer,  but  he  is  required  to  make  the 
premises  reasonably  safe  for  the  use  of  the  servant.  Under  this  rule  a 
telephone  booth  should  not  be  so  constructed  that  it  cannot  be  opened 
from  the  inside.  The  purpose  of  having  the  door  was  manifestly  to 
shut  out  the  noise  of  the  machinery,  and  the  plaintiff,  therefore,  properly 
shut  the  door  that  he  might  hear  the  person  talking  over  the  phone. 
When  he  found  himself  shut  up  in  the  box  with  no  means  of  opening  it, 
it  was  a  question  for  the  jury  whether  he  used  such  care  as  might  be 
expected  of  an  ordinarily  prudent  person  under  the  circumstances.” 
Georgetown  Water,  Gas,  Electric  &  Power  Co.  v.  Forwood,  Court  of 
Appeals  of  Kentucky,  1135  S.  W.  Rep.  112. 

TELEPHONE  COMPANY  NOT  LIABLE  FOR  NEGLIGENCE 
WHERE  AGENT  IS  EXONERATED  FROM  LIABILITY.— The  plain¬ 
tiff  sued  for  damages  for  injuries,  which  he  received  while  working  for 
the  defendants  in  the  construction  of  a  telephone  line,  by  reason  of  the 
breaking  of  one  of  the  poles  through  defects  which  rendered  it'  unsuitable 
for  the  use  for  which  it  was  intended.  One  of  the  defendants,  a  man 
named  Rosenthal,  admitted  employing  the  plaintiff,  but  declared  that  in 
so  doing  he  was  acting  as  the  agent  of  the  other  defendant,  the  telephone 
company.  On  behalf  of  the  telephone  company  it  was  sought  to  be  shown 
that  Rosenthal  was  building  the  telephone  line  upon  his  own  responsibility 
and  not  as  agent  of  the  telephone  company;  that  bis  method  was  to 
construct  such  lines  in  the  rural  districts  at  his  own  risk  and  cost,  and 
when  constructed  seek  and  obtain  telephonic  connection  with  the  lines  of 
the  telephone  company.  Rosenthal,  on  the  other  hand,  contended,  and 
introduced  evidence  to  show,  that  he  was  building  the  line  for  the  tele¬ 
phone  company,  and  in  managing  the  work  of  construction  he  was  acting 
as  its  agent.  As  to  the  occasion  of  the  accident,  it  is  not  disputed  that 
it  resulted  from  the  breaking  of  a  telephone  pole,  the  selection  of  which 
was  not  made,  nor  directly  authorized  to  be  made,  by  the  telephone  com¬ 
pany,  and  that'  the  selection  was  made  by  the  defendant  Rosenthal.  On 
the  trial,  Rosenthal  was  absolved  from  liability  and  the  company  was 
held.  But  on  an  appeal  taken  by  the  company  the  judgment  against  the 
company  was  reversed.  It  was  held  that  the  employee’s  responsibility 
is  primary  and  the  employer’s  responsibility  secondary  in  the  sense  that 


he  has  committed  no  moral  wrong,  but  under  the  law  is  held  accountable 
for  his  agent’s  conduct.  While  both  may  be  sued  in  a  single  action,  a 
verdict  exonerating  the  agent  must  necessarily  exonerate  the  principal, 
since  the  verdict  exonerating  the  agent  is  a  declaration  that  he  has  com¬ 
mitted  no  wrong,  and  the  principal  cannot  be  responsible  for  the  agent 
if  the  agent  has  committed  no  wrong.  As  between  the  company  and  its 
servants,  the  latter  alone  is  the  wrongdoer,  and  in  calling  upon  him  for 
indemnity,  the  company  bases  no  claim  upon  its  own  misfeasance  or 
default,  but  upon  that  of  the  servant  himself.  On  the  other  hand,  sup¬ 
pose  the  servant  be  directed  by  the  officers  of  the  company  to  do  a 
certain  act,  which  it  turns  out  they  had  no  right'  to  do,  and  for  doing 
which  he  is  made  to  pay  damages.  Here,  if  the  act  was  a  plain  and 
manifest  wrong,  the  servant  can  have  no  indemnity,  because  he  must  have 
known  the  act  to  be  unlawful;  but  if  the  act  directed  was  one  he  had 
reason  t'o  suppose  was  legal,  and  he  obeyed  directions  on  that  supposi¬ 
tion,  it  would  ill  become  the  principal  to  demand  that  he  be  treated  as  a 
wrongdoer  when  called  upon  to  indemnify  him  against  the  consequences 
of  the  act  its  officers  had  directed.  In  such  a  case  the  servant  is  not  in 
morals  a  wrongdoer  at  all,  and  his  claim  to  indemnity  would  be  based 
upon  a  faithful  obedience  to  orders,  which  he  had  a  right  to  presume 
were  rightful,  nothing  to  the  contrary  appearing.  Bradley  v.  Rosenthal, 
Supreme  Court  of  California,  97  Pac.  875. 


Educational. 


A  COLUMBIA  DINNER — A  dinner  and  meeting  of  the  graduates  in 
the  department  of  mechanical  engineering  at  Columbia  University,  for  the 
purpose  of  organizing  a  permanent  society,  was  held  at  Reisenweber’s  on 
Nov.  7,  1908.  The  aim  of  this  society  is  to  keep  the  graduates  of  this 
department  in  closer  touch  with  each  other  and  with  the  university  and 
to  work  along  t'he  lines  of  the  Stevens  Institute  organization.  Meetings 
are  to  be  held  every  other  month,  for  which  speakers  prominent  in  engi¬ 
neering  professions  will  be  invited  to  give  half-hour  talks  on  engineering 
topics  which  would  be  of  interest  to  the  members.  The  officers  of  the 
society  are;  President,  D.  M.  Meyers;  secretary-treasurer,  L.  C.  Biglow; 
meetings  committee,  J.  J.  Howell,  T.  J.  Burch,  J.  C.  Barnaby,  R.  C. 
Jones. 


Obituary. 

MR.  L.  E.  MASON,  Western  representative  of  the  Bryan-Marsh  Com¬ 
pany,  with  headquarters  at  Denver,  Colo.,  died  at  the  home  of  his  sister 
at  Monroe,  Mkh.,  on  Nov.  28.  Mr.  Mason  was  one  of  the  best-known 
salesmen  of  the  West  and  was  one  of  the  pioneer  roadmen  of  the  Bryan- 
Marsh  Company.  He  had  been  stationed  at  Denver  for  the  past  six  years. 


Personal. 


MR.  H.  B.  THAYER,  president  of  the  Western  Electric  Company,  New 
York,  N.  Y.,  has  sailed  for  Europe,  but  will  not  make  a  long  stay  on  the 
other  side. 

MR.  H.  G.  STOTT,  superintendent  of  motive  power  of  the  Interborough 
Rapid  Transit  Company,  New  York,  N.  Y.,  is  to  address  the  Montreal 
Section  of  the  American  Institute  of  Electrical  Engineers  on  Dec.  18. 

MR.  A.  L.  HAASE,  the  well-known  representative  of  the  Harvard 
Electric  Company,  of  Chicago,  has  just  sustained  an  irreparable  personal 
loss  in  the  death  of  his  mother,  Mrs.  Eliza  McGuire  Haase. 

MR.  F.  R.  UPTON,  formerly  manager  of  the  General  Electric  Company 
works  at  Harrison,  N.  J.,  and  more  latterly  associated  with  the  Edison 
cement  interests,  has  gone  to  the  south  of  Europe  with  his  family  and 
will  there  spend  the  winter. 

MR.  CHARLES  R.  HUNTLEY,  president  of  the  Buffalo  General  ‘ 
Electric  Company,  Buffalo,  N.  Y.,  on  Dec.  12  addressed  the  members  of 
the  Ad  Club  of  Buffalo,  and  in  the  course  of  his  remarks  he  gave  facts 
about  the  application  of  electric  power  to  industrial  Buffalo. 

MR.  HERBERT  E.  STONE  has  just  become  connected  with  the  Dear¬ 
born  Drug  &  Chemical  Works  as  manager  of  sales  in  the  eastern  depart 
ment,  with  headquarters  in  New  York  City.  Mr.  Stone  was  formerly 
president  of  the  N.  A.  S.  E.  and  recently  manager  of  the  Pittsburg  office 
of  the  Chapman  Valve  Company.  Mr.  Stone  will  have  associated  with 
him  a  corps  of  able  assistants. 

MR.  C.^MILLO  OLIVETTI,  of  Milan,  Italy,  whose  electrical  instru¬ 
ments  are  widely  known  throughout  his  own  country  and  Europe  gen¬ 
erally,  is  on  a  visit  to  New  York  and  will  probably  spend  a  month  in  the 
United  States.  He  was  last  over  here  in  1893  with  Prof.  Ferraris,  attend¬ 
ing  the  Electrical  Congress  at  Chicago  and  staying  some  time,  so  that  he 
has  a  very  good  idea  of  things  American.  He  is  impressed  with  the 
growth  and  changes  of  the  fifteen  years. 


Trade  Publications. 


REAMERS. — The  Cleveland  Twist  Drill  Company,  Cleveland,  Ohio, 
has  issued  a  bulletin  printed  in  two  colors  for  drawing  attention  to  its 
high-speed  reamers. 

RAILWAY  AND  MINE  SUPPLIES. — The  Ohio  Brass  Company,  Mans¬ 
field,  Ohio,  has  issued,  as  a  supplement  to  its  general  catalogue  No.  7,  a 
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46-page  publication  dealing  with  railway  and  mine  supplies,  including 
hangers,  section  insulators,  frogs,  strain  insulators,  sanders  and  car 
couplers. 

ROPE  DRIVES  are  discussed  in  an  instructive  manner  in  the  November 
issue  of  Power  and  Transmission,  published  by  the  Dodge  Manufacturing 
Company,  Mishawaka,  Ind. 

ELECTRIC  HOISTS  designed  for  lighting  from  i  to  30  tons  are  listed 
and  described  in  an  illustrated  catalogue  issued  by  the  Yale  &  Towne 
Manufacturing  Company,  9  Murray  Street,  New  York. 

STEAM  TURBINES. — Bulletin  No.  5370  of  the  Western  Electric  Com¬ 
pany  contains  much  information  concerning  the  constructive  details  of 
turbines  of  the  Ratean  type.  Illustrations  are  given  of  turbo-generator 
units  rated  at  400,  500,  750,  2500  kw  and  5000  hp. 

FRICTION  CLUTCHES.— The  Hill  Clutch  Company,  Cleveland,  Ohio, 
has  issued  a  supplement  to  its  general  catalogue  on  power  transmission 
machinery,  which  describes  and  lists  friction  clutch  pulleys  and  couplings, 
together  with  the  necessary  accessories  and  extra  parts. 

VOGEL  EXHAUST  SYSTEM.— The  Natural  Power  Company,  St. 
Louis,  Mo.,  has  issued  a  catalogue  descriptive  of  its  line  of  pressure  and 
exhaust  fans,  and  also  a  circular  devoted  to  the  Vogel  exhaust  system  for 
household  use,  which  employs  an  electrically  driven  type  of  “Enpeesee”  fan. 

CONSTRUCTION  SPECIALTIES. — The  Harvard  Electric  Company,  66 
West  Van  Buren  Street,  Chicago,  Ill.,  is  sending  out  circulars  describing 
the  Harvard  patent  construction  specialties,  among  which  is  the  Harvard 
steel  insulator  pin,  having  a  collapsible  feature  that  allows  it  to  conform 
to  the  inequalities  of  the  thread  of  a  glass  insulator. 

TRANSFORMER  TESTING. — A  well-prepared  guide  to  the  testing  of 
transformers  by  central  stations  has  been  issued  by  the  Fort  Wayne 
Electric  Works,  Fort  Wayne,  Ind.,  as  publication  No.  5016.  The  methods 
of  testing  are  divided  into  three  parts,  those  relating  to  condition,  per¬ 
formance  and  temperature,  each  ot  which  is  dealt  with  in  detail. 

AIR  COMPRESSORS  for  industrial  service  are  well  described  and 
illustrated  in  publication  No.  386  of  the  National  Brake  &  Electric  Com¬ 
pany,  Milwaukee,  Wis.  The  compressors  are  designed  for  driving  by 
motors  of  either  the  direct-current  or  the  alternating-curent  type.  These 
compressors  are  rated  at  from  10  to  450  cu.  ft.  of  air  per  minute. 

T.  P.  A.  BULLETIN. — The  Technical  Publicity  Association,  of  this 
city,  is  issuing  a  neat  bulletin,  and  the  November  issue  is  full  of  inter¬ 
esting  data  as  to  the  work  of  this  vigorous  and  useful  young  society. 
On  page  three  are  some  pithy  remarks  by  President  Redfield  on  the  trade 
papers  of  Europe,  of  which  from  personal  observation  on  the  spot  he  is 
inclined  to  speak  rather  deprecatingly. 

BEARINGS. — Much  valuable  engineering  information  concerning  ball 
and  roller  bearings  is  comained  in  catalogue  No.  24  of  the  Standard 
Roller  Bearing  Company,  Philadelphia,  Pa.  Bearings  for  all  purposes  are 
described,  the  largest  one  being  a  thrust  bearing  for  sustaining  a  load 
of  1,500,000  lb.  at  100  r.p.m.  Instructions  are  given  for  the  proper 
application  of  ball  and  roller  bearings. 

EDUCATION  PUBLICITY. — Under  this  title  the  New  York  Telephone 
Company  has  just  issued  in  a  large  sheet  form  reproductions  of  its  recent 
advertisements  from  the  local  newspapers.  These  “ads,”  which  have  at¬ 
tracted  attention  very  generally,  deal  in  a  careful  explanatory  fashion 
with  the  details  and  nature  of  telephone  service  and  what  is  involved 
directly  and  comparatively  in  the  service  of  New  York. 

MILLING  MACHINE. — A  long,  four-page  folder,  in  brown  and 
red,  with  tipped-in  half-tone,  deals  with  the  new  No.  515  “Acme  Auto¬ 
matic”  of  the  National  Acme  Manufacturing  Co.,  of  Cleveland,  O.  It  will 
feed  and  mill  3  inches  and  bas  a  chuck  capacity  of  9/16  in.  The  mul¬ 
tiple  spindles  permit  of  eight  operations  at  one-time.  It  is  intended  to 
effect  economy  in  the  making  of  small  duplicate  parts  from  metal  bars. 

FRANKLIN  BULLETIN. — The  Franklin  Electric  Manufacturing  Com¬ 
pany,  Hartford,  Conn.,  has  just  issued  its  Bulletin  No.  8,  which  gives  a 
good  deal  of  interesting  and  practical  information  about  the  lamps  made 
by  this  company.  The  company  manufactures  tungsten,  tantalum  and 
carbon  filament  lamps  it  a  variety  of  forms,  suitable  to  different  uses. 
The  Novi  lamp  is  especially  adapted  for  the  automobile.  Femco  reflectors 
are  also  referred  to.  The  bulletin  contains  many  illustrations  of  lamps. 

“TRUMBULL  CHEER,"  for  December,  issued  by  the  Trumbull  Elec¬ 
tric  Manufacturing  Company,  Plainville,  Conn.,  is  devoted  to  the  Christ¬ 
mas  idea  and  bears  on  its  cover  the  portrait,  possibly  from  life,  of  a 
jovial  Santa  Claus.  The  contents  are  bright  and  cheerful,  with  an 
abundance  of  sententious  wisdom.  One  of  the  articles  deals  in  the  guar¬ 
anteed  advertising.  Enclosed  is  a  large  “Circle  T,”  the  design  associated 
with  this  excellent  line  of  products  in  switches,  cut-outs,  panelboards,  etc. 

WESTINGHOUSE  DIARY.— The  fifth  edition  of  the  useful  little  West- 
inghouse  diary  is  just  out  and  will  be  more  sought  after  than  ever.  It  is 
issued  by  the  Westinghouse  company’s  publishing  department.  In  the 
new  edition  there  are  fresh  data  on  the  following  subjects:  High  pressure 
steam  turbine,  Leblanc  condenser,  low  pressure  steam  turbine,  mechanical 
stoker,  mercury  vapor  lamps,  meter  testing,  storage  battery,  single-phase 
railway  systems,  tungsten  lamps,  turbo  pumps  and  blowers,  Westinghouse- 
Nernst  lamps.  The  Diary  is  handy  for  the  pocket  and  has  blank  memo¬ 
randa  pages. 

INDIRECT  ILLUMINATION.— The  National  X-Ray  Reflector  Com¬ 
pany,  247  East  Jackson  Boulevard,  Chicago,  Ill.,  has  issued  a  pamphlet 


entitled  “Eye  Comfort  Obtained  by  the  T-Comfort’  System  of  Indirect 
Illumination.”  Illustrations  of  the  methods  recommended  for  hanging 
inverted  reflectors  are  given,  as  well  as  the  essential  conditions  under 
which  the  “I-Comfort”  system  is  the  most  effective.  Data  is  included 
relating  to  the  efficiency  and  operating  cost  of  the  reflectors  manufactured 
by  this  company. 

Business  Notes. 

ELECTRICAL  SUPPLIES. — Mr.  L.  B.  Cutler,  of  North  Attleboro, 
Mass.,  is  opening  a  supply  department  in  connection  with  his  contracting 
business  and  will  be  glad  to  receive  catalogues  and  price  lists. 

J.  STONE  &  CO.,  LTD. — In  our  report  of  Nov.  28  of  the  meeting  of 
the  Association  of  Car  Lighting  Engineers,  page  1164,  the  reference  in 
Mr.  Darker’s  remarks  to  J.  Snow  &  Co.,  London,  was  given  inaccurately, 
the  firm  of  J.  Stone  &  Co.,  Ltd.,  Deptford,  London,  being  meant. 

THE  AUTOMATIC  SWITCH  COMPANY  has  established  at'  its  New 
York  office,  131  Liberty  Street,  a  showroom,  where  every  variety  of 
automatic  switches  and  controls  are  exhibited  in  operation.  The  company 
has  brought  out  many  new  contrivances  within  the  past  year  and  is  doing  a 
large  business  in  elevator  and  other  automatic  controls. 

THE  G.  &  W.  ELECTRIC  SPECIALTY  COMPANY,  Chicago,  Ill., 
reports  that'  practically  all  of  the  station  valves  and  pot  heads  installed  in 
the  Gary  plant  of  the  United  States  Steel  Corporation  were  of  the 
G.  &  W.  type.  The  order  consisted  of  more  than  300  pieces,  of  which 
225  were  of  the  T.  S.  type,  and  the  balance  of  the  order  of  the  multiple- 
conductor  M.  O.  type. 

FRANK  B.  COOK,  239  W.  Lake  Street,  Chicago,  states  that  he  has 
received  the  order  for  the  protectors  and  frames  for  the  new  San  Fran¬ 
cisco  Exchange.  The  order  covers  both  main  and  intermediate  frames  of 
the  Cook  type  and  his  No.  10  type  of  protector,  which  was  first  installed 
in  St.  Louis,  Mo.,  in  1906,  the  installation  being  16,000  pairs.  Since  the 
first  installation  the  No.  10  protector  has  rapidly  gained  favor  until  at  the 
present  time  he  has  sold  over  200,000,  not  including  this  big  order  for 
San  Francisco. 

SCHUCHARDT  &  SCHUTTE,  the  well-known  machinery  house  of 
Berlin,  Vienna,  Stockholm,  St.  Petersburg,  Copenhagen,  Budapest,  Lon¬ 
don,  New  York  and  Shanghai,  announces  that  it  has  opened  a  branch 
under  its  own  name  for  the  sale  of  machine  tolls,  wood-working  machines 
and  small  tools  at  No.  14  Akashicho  Tsukiji,  Tokio,  Japan.  While 
Schuchardt  &  Schutte  has  been  closely  affiliated  for  several  years  with 
the  machine  tool  trade  in  Japan  through  its  direct  representatives,  the 
establishment  of  a  branch  selling  organization  is  a  further  step  in  the  ex¬ 
pansion  of  the  export  trade  in  American  machine  tools  with  which  this 
firm  has  been  so  directly  identified.  The  Tokio  branch  is  under  the  man¬ 
agement  of  Mr.  James  G.  Brown,  who  has  spent  several  years  in  the  Far 
East  in  the  interests  of  this  firm. 

THE  NEW  PROCESS  RAWHIDE  COMPANY,  Syracuse,  N.  Y., 
manufacturers  of  pinions  and  cut  gears  of  all  kinds,  is  about  to  construct 
a  considerable  addition  to  its  present  plant.  The  company  has  been  oper¬ 
ating  its  plant  nights  for  two  months,  has  at  the  present  time  the  largest 
payroll  in  its  history,  and  business  is  coming  in  faster  than  it  can  be 
taken  care  of  advantageously  in  the  present  plant.  The  new  addition, 
which  is  now  under  construction,  will  consist  of  two  stories  and  a  base¬ 
ment,  60  ft  X  80  ft.,  extending  east  on  Plum  Street  from  the  company’s 
present  plant  The  construction  is  of  steel  and  brick,  with  cement  floors, 
and  will  increase  the  available  floor  space  by  over  13,000  sq.  ft.  The 
cost  of  the  new  building  complete  will  be  from  $25,000  to  $30,000  and  the 
company  has  machinery  on  order  for  delivery  during  the  next  two  months 
approximating  $12,000,  consisting  principally  of  automatic  turret  lathes, 
bevel  gear  planers  and  grinding  machines.  An  additional  hardening  fur¬ 
nace  for  treating  automobile  transmission  gears  and  drive  gears  will  also 
be  installed.  The  company  reports  the  total  of  the  orders  at  present  on 
its  books  to  be  in  excess  of  any  time  in  its  history.  Work  on  the  addition 
is  expected  to  be  completed  early  in  February. 

CHICAGO  ELECTRICAL  SHOW. — The  preliminary  plans  for  the  suc¬ 
cess  of  the  fourth  annual  Electrical  Show  at  the  Coliseum  in  Chicago,  be¬ 
ginning  Saturday,  Jan.  16,  and  running  until  Saturday,  Jan.  30,  have 
been  practically  perfected.  This  year’s  show  will  contain  many  unusual 
illuminating  features,  one  of  which  will  probably  be  lighting  the  Coliseum 
throughout  by  banks  and  clusters  of  tungsten  lamps.  Practically  all  of  the 
exhibition  space  has  been  contracted  for,  and  the  management  of  the  show 
is  now  devoting  its  attention  to  the  minor  details  of  arrangement  which 
will  make  for  the  success  of  the  undertaking.  In  addition  to  the  list  of 
manufacturers  of  electrical  apparatus  noted  in  these  columns,  the  following 
named  concerns  have  contracted  for  exhibit  space:  Commercial  Appliance 
Company,  Taussig  &  Babcock,  Autolectric  Sign  Company,  Habl  Automatic 
Clock  Company,  Peerless  Light  Company,  Palm  Engineering  Company, 
Pacific  Electric  Heating  Company,  Duntley  Manufacturing  Company, 
National  Automatic  Advertising  Company,  Jewell  Electrical  Instrument 
Company,  Roth  Brothers  Company,  Crescent  Company,  H.  W.  Johns- 
Manville  Company,  Red  Cross  Antiseptic  Company,  Northern  Electrical 
Manufacturing  Company,  A.  W.  Kratz,  Illinois  Electric  Renovator  Sales 
Company,  Hurley  Machine  Company,  Murphy  Electricity  Rectifier  Com¬ 
pany,  American  Electric  Fuse  Company,  the  Caloric  Company  and  the 
Allis-Chalmers  Company. 
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THE  BRYAN-MARSH  COMPANY  recently  shipped  seven  boxes  con¬ 
taining  168  tungsten  lamps  from  Warren,  Ohio,  to  Minneapolis,  Minn, 
In  transit  the  boxes  were  almost  demolished,  and  yet  when  the  lamps 
enclosed  were  tested  not  one  of  them  was  found  broken.  This  is  given 
as  an  indication  of  what  is  being  accomplished  in  the  effort  to  overcome 
the  fragile  features  of  metallic  filaments. 

MR.  E.  H.  HAUGHTON,  Chicago  manager  of  the  Bryan-Marsh  Com¬ 
pany,  has  returned  from  a  trip  through  the  West,  where  he  investigated 
the  tungsten  lamp  situation  along  the  Pacific  Coast.  He  reports  that  as  a 
result  of  the  successful  efforts  of  the  manufacturers  of  tungsten  lamps  in 
making  the  filaments  more  substantial,  this  type  of  lamp  can  now  be 
shipped  across  the  continent  without  heavy  loss  by  breakage.  To  show  that 
the  Pacific  Coast  is  using  large  quantities  of  tungstens,  Mr.  Haughton 
stated  that  recently  the  Oakland  Warehouse  Company,  Oakland,  Cal.,  re¬ 


ceived  over  one  of  the  trans<ontinental  lines  a  shipment  of  a  carload  of 
tungsten  lamps.  Approximately  28,000  lamps  were  included  in  this 
shipment. 

CENTRAL  ELECTRIC  PUBLICATIONS.— The  Central  Electric  Com¬ 
pany,  Chicago,  is  distributing  circulars  illustrative  of  new  fuse  adapters, 
by  the  use  of  which  the  new  code  fuses  can  be  used  in  old  code  fuse 
boxes,  thus  simplifying  the  carrying  of  stock.  Accompanying  the  circular 
is  a  flyer  descriptive  of  Edison  type  “Pony”  and  standard  sign  receptacles 
which  should  prove  of  interest  to  users  and  makers  of  signs.  It  has  also 
issued  two  new  folders  on  snap  and  pendant  switches.  A  complete  list  is 
given  of  the  various  sizes  and  illustrations  of  several  methods  of  insula¬ 
tion;  also  a  folder  descriptive  of  combination  reels  and  carts.  The  con¬ 
struction  adopted  is  particularly  well  suited  for  the  use  of  telephone,  tele¬ 
graph,  electric  light  and  street  railway  companies. 
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tJNITED  STATES  PATENTS  ISSUED  DEC.  8,  1908. 

LConducted  by  Rosenbaum  &  Stockbridge,  Pat.  Attys.,  41  Park  Row,  N.  Y.] 

9051837-  ELECTROLYTE;  Edward  C.  Broadwell,  Chicago,  Ill.  App. 
filed  Aug.  20,  1906.  Coats  metal  with  an  ornamental  coating  by  means 
of  an  electrolyte  containing  zinc  sulphate,  zinc  naphthalene  disul- 
pbonate  and  a  small  percentage  of  aluminum  sulphate. 

905,&i8.  ELECTRIC-MOTOR  CONTROL  SYSTEM;  William  Cooper. 
Wilkinsburg,  and  Olof  A.  Sandborgh,  Swissvale,  Pa.  App.  filed 
Jan.  3,  1906.  For  operating  cars  equipped  with  the  Westinghouse 
system  in  the  same  train  with  cars  controlled  by  the  Sprague  system. 
Makes  use  of  a  relay  switch  group  controlled  from  a  master  switch 
supplied  from  the  motor  supply  circuit  and  a  control  system  energized 
from  a  storage  battery  which  is  governed  by  the  relay  switch  group. 

905,854.  TESTING  SYSTEM  FOR  TELEPHONE  LINES;  William  W. 
Dean,  Chicago,  Ill.  Makes  use  of  a  plurality  of  cord  circuits,  a  test¬ 
ing  device  common  to  said  circuits,  the  circuit  of  said  device  being 
independent  of  the  circuit  of  the  operator’s  listening  set,  supervisory 
signal  controlling  magnets  for  the  cord  circuits,  listening  keys  for  the 
cord  circuits,  the  connection  of  the  testing  device  with  the  cord 
circuits  being  controlled  through  the  medium  of  the  keys. 

905,868.  COIL  SUPPORT  FOR  DYNAMO-ELECTRIC  MACHINES; 
I.  L.  Griffith,  Pittsburg,  Pa.  App.  filed  June  28,  1905.  Provides 
supports  for  those  portions  of  armature  coils  which  project  beyond 
the  core  slots  of  the  machine.  The  support  comprises  a  pair  of 
insulating  strips,  a  supporting  bracket  and  a  base  plate. 

905.873.  CABLE  HANGER;  Clement  Guernsey  Harrington,  Maplewood, 
Mo.  App.  filed  May  20,  1908.  A  sheet-metal  suspension^  hook  mem¬ 
ber  is  provided  with  a  bent  and  perforated  end  portion  and  an 
expansible  locking  spring  catch  extends  beyond  its  opposite  end  and 
enters  said  perforation. 

905,875.  CAR-TESTING  DEVICE;  Albert  B.  Herrick.  Ridgewood,  N.  J, 
App.  filed  May  31,  1905.  For  testing  the  insulation,  etc.,  in  cars. 
Makes  use  of  an  electric  measuring  device,  a  variable  resistance 
mounted  upon  a  frame,  connections  including  a  series  of  plug  termi¬ 
nals  accessible  from  the  front  of  the  frame  and  a  movable  protecting 
plate  provided  with  a  series  of  apertures  which  register  with  certain 
plug  terminals  and  obstruct  others. 

905,889.  COIL  SUPPORT  FOR  DYNAMO-ELECTRIC  MACHINERY; 
B.  G.  Lamme,  Pittsburg,  Pa.  App.  filed  June  28,  1905.  For  sup¬ 
porting  the  coil  ends  in  the  armatures  of  high-speed  turbo-generators. 
Makes  use  of  a  ring,  a  plurality  of  detachable  supporting  brackets 
with  seats  to  receive  the  outer  side  of  the  ring  to  prevent  radial  and 
longitudinal  movement  thereof. 

905,900.  WINDING  FOR  DYNAMO-ELECTRIC  MACHINES;  G.  R. 
Maxwell,  Pittsburg,  Pa.  App.  filed  June  16,  1905.  Relates  to  the  end 
connections  of  armature  windings  for  polyphase  generators,  the  object 
being  to  maintain  an  eouality  in  the  amount  of  copper  in  the  wind¬ 
ings  corresponding  to  the  several  phases  and  to  permit  the  removal 
of  a  coil  for  repairs.  All  portions  of  the  end  connectors,  except  the 
extremities,  are  concentric  with  the  axis,  and  the  connectors  of  each 
group  are  partially  under  the  preceding  and  partially  over  the  suc¬ 
ceeding  adjacent  group. 

905,905.  ELECTRIC  CUTOUT  AND  HOLDER;  T.  E.  Murray,  New 
York,  N.  Y.  App.  filed  March  13,  1908.  Does  away  with  the  ordi¬ 
nary  electric  fuse  and  prevents  unauthorized  access  to  circuit  termi¬ 
nals  and  theft  of  current  by  providing  a  holder  with  two  recesses, 
terminals  in  the  recesses  and  a  cutout  in  open  eye  shape,  whose  ends 
close  the  recesses.  A  removable  locking  bar  provided  with  a  seal  to 
prevent  removal  of  the  bar  locks  the  parts  together. 

905,907.  TRANSMITTER  BRACKET;  Ernst  S.  McLarn,  New  York, 
N.  Y.  App.  filed  June  10,  1908.  The  transmitter  is  mounted  on  an 
arm,  which  is  in  turn  mounted  upon  a  bracket,  consisting  of  sheet 
metal  provided  with  larger  and  smaller  bosses,  the  arm  being  pivoted 
in  the  bracket  between  the  bosses.  A  clamping  screw  adjusts  the 
pressure  of  the  bosses  on  the  arm. 

905,922.  ELECTRICAL  APPARATUS;  Karl  C.  Randall,  Edgewood 
Park,  Pa.  App.  filed  April  5,  1907.  Mounts  a  transformer  and  a 
circuit  interrupter  in  a  tank  containing  insulating  oil,  thus  doin^ 
away  with  the  porcelain  bushings  between  transformer  and  circuit 
interrupter. 

905,930.  TWO-PHASE,  ALTERNATING-CURRENT  DISTRIBUTION; 
Herbert  Sidney  Russell,  llanwell,  and  F.  E.  Berry,  West  Drayton, 
England.  App.  filed  May  6,  1907.  Relates  to  a  two-phase  distributing 
system  with  a  common  return  for  both  phases  of  the  current.  Pro¬ 
vides  a  method  of  boosting  by  using  a  booster  transformer  having  its 
boosted  winding  in  the  common  return  and  its  boosting  or  primary 
winding  connected  with  the  separate  phase  conductors. 

905.933.  ELECTRIC  CIRCUIT  MAKING  AND  BREAKING  DEVICE; 
John  Ryan,  Columbus,  Ohio.  App.  filed  June  8,  1907.  Signal  flasher 
for  signs,  including  a  rotary  shaft  carrying  segments,  a  plurality  of 
pivoted  arms  riding  over  the  segments  and  pivoted  in  an  insulating 
block,  headed  members  carried  by  the  block  and  passing  through 
the  arms. 

905.934.  ELECTRICITY  METER;  Gustave  A.  Scheeffer,  Indianapolis, 


Ind.  App.  filed  Jan.  15,  1907.  Relates  to  the  armature  coil  of  an 
induction  wattmeter,  which  is  built  up  of  previously  wound  and  formed 
coils  that  embrace  and  are  interlocked  to  the  disk  of  the  meter. 
Three  coils,  each  being  at  one  side  of  the  shaft  and  locked  between 
two  of  three  locking  projections,  are  used. 

905,935.  SPARKER  DEVICE;  Erich  Schietzel,  Wilkes-Barre,  Pa.  App. 
filed  Jan.  8,  1908.  For  igniting  charges  in  mines.  Makes  use  ot  a 
solenoid  magnet,  whose  plunger  can  be  set  by  hand,  and  which 
operates  the  contacts. 

905,940.  HIGH-TENSION  INSULATOR;  Guido  Semenza,  Milan,  Italy. 
App.  filed  Feb.  5,  1906.  A  high-tension  insulator  made  up  of  a  series 
of  petticoated  sections.  The  top  section  has  a  wide  flat  rim  an4  a 
lower  wide  flat-rim  section  is  arranged  beneath  it  with  an  inter¬ 
mediate  distance  piece  connecting  the  sections. 

905,9^*-  GALVANIC  CELL;  J.  T.  Szek,  London,  England.  App.  filed 
Sept.  23,  1907.  An  expanded  sheet-metal  electrode  for  a  galvanic 
cell  in  which  the  metal  is  made  from  a  slotted  sheet  which  is  expanded 
transversely  to  make  honeycomb-like  openings  and  to  twist  the  strips 
between  the  slots. 

905.966.  PROCESS  AND  APPARATUS  FOR  TESTING  WATT¬ 
METERS;  Edgar  M.  Wilkins,  Mexico,  Mex.  App.  filed  Aug.  12, 
1907.  For  testing  watt-hour  meters  of  the  integrating  induction  type. 
Makes  a  spot  or  mark  on  the  rotary  element  of  the  meter,  rotates  it 
under  any  desired  load,  discloses  to  view  the  angular  position  of  the 
spot  after  a  fixed  interval,  and  compares  the  amount  of  movement 
with  the  proper  angular  movement,  thus  deducing  the  fact  of  accelera¬ 
tion  or  retardation. 

905,969-  ELECTRIC  TERMINAL  POST;  A.  G.  Wilson,  Wilkinsburg, 
Pa.  App.  filed  Oct.  10,  1907.  Carbon  contact  for  use  in  relays  for 
railway  switches.  An  electrical  terminal  post  including  spring  jaws, 
a  cylindrical  carbon  partly  enclosed  by  the  jaws,  and  me^anical 
means  for  adjustably  holding  the  contact  together  with  a  movable 
brush  which  contacts  with  the  exposed  surface  of  the  carbon. 

905,971-  SYSTEM  FOR  ELECTRICAL  DISTRIBUTION ;.J.  L.  Wood- 
bridge,  Philadelphia,  Pa.  App.  filed  Nov.  15,  1907.  Rotary  con¬ 
verter  for  converting  from  direct  to  alternating  currents  and  vice 
versa,  including  an  alternating-current  armature  in  its  field  for 
developing  between  the  transforming  apparatus  and  the  alternating- 
current  surface  an  alternating-current  e.m.f.  having  a  component  at 
right  angles  to  that  of  the  transforming  apparatus  and  means  respon¬ 
sive  to  the  electrical  condition  of  the  alternating  current  for  con¬ 
trolling  the  field. 

905,976.  TROLLEY-WIRE  HANGER;  W.  S.  Arnold,  Lorain,  Ohio. 
App.  filed  June  18,  1908.  Permits  the  wire  to  have  a  free  movement 
relative  to  the  supporting  wire,  so  that  the  passage  of  the  trolley  along 
the  wire  will  not  break  the  wire  at  the  ends  of  the  clamping  portion 
of  the  hanger.  The  hanger  consists  of  a  piece  of  sheet  metal  with 
arms  having  hooks  which  receive  a  supporting  wire. 

905,995.  ALTERNATING-CURRENT  MOTOR;  Ernst  Danielson,  Stops- 
jon,  Fogdhytton,  Sweden.  App.  filed  June  24,  1907.  A  dynamo  tor 
three-phase  operation  having  a  distributed  winding  comprising  dis¬ 
tinct  sets  of  coils,  connected  in  two  equal  phases  and  a  trans^rmer 
adapted  for  T-connection  with  the  two  phases  to  produce  a  balanced 
three-phase  voltage. 

905,998.  ELECTRIC  OUTLET  BOX;  C.  J.  Dorff,  Chicago,  Ill.  App. 
filed  June  22,  1907.  Provides  a  closure  so  that  the  opening  may  be 
readily  cleared  when  desired.  Makes  use  of  a  box  having  an  opening, 
a  plug  lying  in  the  opening  and  having  a  peripheral  fin,  portions  of 
the  fin  being  bent  to  overlie  the  edges  of  the  opening. 

906,011.  PRECIPITATING  APPARATUS;  John  E.  Greenawalt,  Den¬ 
ver,  Col.  App.  filed  April  3,  1905.  Precipitates  gold  and  silver  from 
chlorin  solutions.  Makes  use  of  tanks  arranged  one  above  the  other, 
each  having  a  perforated  floor  with  a  porous  iar  suspended  from  the 
top  of  each  tank  and  projecting  therein.  The  solution  is  forced 
upwardly  through  the  floor  of  the  tank  through  a  mass  of  zinc  shav¬ 
ings  on  the  floor  in  a  direction  opposite  the  flow  of  current. 

906,003.  INSULATOR  PIN;  Charles  G.  Ette,  St.  Louis,  Mo.  App.  filed 
Jan.  15,  1908.  Constructed  so  that  the  expansion  of  the  metal  of  the 
pin  will  not  cause  the  insulator  to  break.  A  piece  of  yielding  material 
IS  arranged  in  an  opening  in  the  head  of  the  pin ‘and  projects  beyond 
the  threads  on  the  head  so  that  it  will  be  engaged  by  the  screw  thread 
of  the  insulator. 

906,012.  RAILWAY  SWITCH  AND  SIGNAL  APPARATUS;  Lawrence 
Griffith,  Yonkers,  _N.  Y.  App.  filed  Sept.  20,  1905.  Electro¬ 
pneumatic  system,  including  a  plurality  of  motion  plates  and  a  con¬ 
trolling  device  therefor  with  means  whereby  upon  a  movement  of  the 
controlling  device  in  either  direction  the  motion  plates  will  be  moved 
one  after  the  other  in  the  same  order. 

906,038.  TROLLEY  CONTACT;  A.  R.  K.  Lauder,  Schenectady,  N.  Y. 
App.  filed  March  27,  1908.  Improvement  on  a  prior  application. 
Tne  trolley  contact  comprises  a  round,  flat  strip  conductor  separated 
from  the  trolley  wire,  and  engaged  by  the  rims  of  the  wheel  m  pass¬ 
ing.  In  addition  thereto,  there  is  provided  a  resilient  strip  pressed 
down  upon  the  conducting  strip  so  as  to  exert  a  distributed  pressure 
to  hold  the  conducting  strip  in  engagement  with  the  wheel. 
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906,055.  AXLE-LIGHTING  SYSTEM;  A.  McGwy,  L*  Grange,  Ill. 
App.  filed  Aug.  II,  1905.  Relating  to  a  system  using  a  storage  battery 
ana  generator,  the  latter  driven  by  the  car  axle.  Keeps  the  voltage 
constant  instead  of  the  current.  The  generator  has  a  duplex  arma¬ 
ture,  one  part  devoted  to  the  working  circuit  and  one  to  the  storage 
battery. 

9o6,os6.  axle-lighting  SYSTEM;  A.  McGary,  La  Grange,  Ill. 
App.  filed  Oct.  22,  1906.  Improvement  along  the  lines  of  906,055  to 
the  same  inventor. 

906,081.  APPARATUS  FOR  THE  PRODUCTION  OF  OZONE;  Jan 
Steynis,  New  York,  N.  Y.  App.  filed  Jan.  34,  1908.  Silent  discharges 
of  electricity  from  hollow  electrodes  produce  ozone.  The  electrodes 
are  cooled  by  the  use  of  a  liquified  gas,  which,  in  expanding,  absorbs 
the  heat. 

906,100.  INDICATOR;  £.  J.  Burke,  New  York,  N.  Y.  App.  filed  Aug. 
1,  1906.  Proyides  a  means  for  indicating  the  number  of  a  calling 
party  in  a  telephone  system  and ‘reduces  the  number  of  relays  in  use. 
Combines  a  plurality  of  jacks  with  a  normally  rotating  shaft,  an 
indicator  normally  connected  to  the  shaft,  means  for  disconnecting 
the  indicator  pointer  from  the  shaft  when  the  pointer  points  toward 
a  jack,  a  plurality  of  plugs  for  the  jacks,  which  are  aaapted  to  per¬ 
mit  the  pointer  to  connect  with  the  shaft  when  a  plug  is  in  circuit  in 
the  jack  of  a  calling  subscriber. 

906.102.  ART  OF  PRODUCING  PIGMENTS  BY  ELECTROLYSIS; 
E.  D.  Chaplin,  Boston,  Mass.  App.  filed  Feb.  3,  1906.  Makes  white 
lead  by  maintaining  the  lead  solution  and  the  alkaline  hydrate  sepa¬ 
rate  and  provides  an  oxidizing  agent  to  prevent  the  formation  of 
insoluble  salts  of  lead  in  the  electrolyzer. 

906.103.  ART  OF  PRODUCING  LEAD  SALTS  BY  ELECTROLYSIS; 
E.  D.  Chaplin,  Boston,  Mass.  App.  filed  Feb.  3,  1906.  Makes  white 
lead  by  casting  crude  lead  to  produce  the  anode  of  an  electrolyzer 
containing  an  electrolyte,  which,  under  the  influence  of  the  electric 
current,  separates  into  a  solvent  of  lead  and  an  alkaline  hydrate. 
By  contact  deposition,  the  other  metals  are  recovered  from  the  lead 
solution,  and  the  remainder  is  converted  into  the  lead  carbonate,  or 
the  like. 

906.104.  ELECTROLYTIC  APPARATUS;  E.  D.  Chaplin,  Boston,  Mass. 
App.  filed  Feb.  3,  1906.  Apparatus  for  carrying  out  an  electrolytic 
process  of  making  white  lead.  Makes  use  of  a  supply  tank  and  a 
number  of  electrolytic  cells  arranged  at  successively  lower  levels  and 
having  their  electrodes  connected  in  series  with  a  high-potential 


906,^4.  ELECTRIC  INDICATOR;  Carl  Von  Peez,  Vienna,  Austria- 
Hungary.  App.  filed  Oct.  4,  190^.  For  calling  the  servants  in  a 
hotel.  A  rotatable  indication  earner  with  teeth  is  controlled  bv  an 
armature  which  engages  the  teeth,  an  electromagnet  and  key.  Means 
are  provided  for  preventing  the  repeated  operation  of  the  armature 
until  after  a  predetermined  period. 

906,279.  TROLLEY  CUTOUT;  C.  C.  Phillips.  Owensboro,  Ky.  App. 
filed  May  9,  1907.  Throws  the  broken  portion  of  a  trolley  wire  out 
of  circuit  to  prevent  injury  to  pedestrians,  etc.,  by  special  construc¬ 
tion  of  trolley  and  hanger. 

906,296.  INSULATOR;  C.  Rosenberg  and  V.  T.  Bailey,  New  York, 
N.  Y.  App.  filed  March  18,  1908.  For  incande^ent  lamps  to  relieve 
the  binding  screws  from  strain.  Posts  are  provided  at  opposite  sides 
of  the  base  with  a  socket  in  the  base  ana  a  cover  for  the  socket 
and  posts. 

906,317.  ALTERNATING-CURRENT  SWITCH;  F.  W.  Smith  and  Louis 
Larsen,  New  York,  N.  Y.  App.  filed  May  35,  1907.  The  electro¬ 
magnet  has  a  movable  core  with  transmitting  mechanism  between  the 
core  and  the  switch.  A  pivoted  bifurcated  lever  controls  the  switch 
and  is  operated  by  the  core,  forming  a  kind  of  lost  motion  connection 
so  as  to  permit  the  core  to  be  freely  vibrated,  due  to  alternations  in 
the  current  without  moving  the  switch. 

906,331.  ELECTROMAGNETIC  VALVE-OPERATING  MECHANISM; 
J.  B;  Struble  and  E.  R.  Coe,  Wilkinsburg,  Pa.  App.  filed  Nov.  7, 
1907.'  For  operating  the  air  valve  of  an  electropneumatic  signaling 
system.  Includes  a  solenoid  coil,  a  plunger  actuated  thereby,  a  mem 
ber  extending  through  the  plunger,  links  connected  to  the  plunger  and 
a  yoke  connected  to  the  links  and  the  member. 

9o6,.t38.  PROCESS  OF  PRODUCING  SILICON;  F.  J.  Tone.  Niagara 
Falls,  N.  Y.  App.  filed  Sept.  14,  1907.  Mixes  aluminum  silicate  and 
carbon  in  a  special  way,  electric^ly  heats  the  mixture  and  then  sepa¬ 
rates  the  silicon  from  the  alumina. 

906,339.  COMPOSITION  Oh  MATTER  CONTAINING  ALUMINA 
AND  SILICA;  F.  J.  Tone,  Niagara  Falls,  _N.  Y.  App.  filed  March 
17,  1908.  Makes  a  hard,  abrasive  material  consisting  of  a  fused 
mass  of  alumina  and  silica,  the  material  being  free  from  basic  impuri¬ 
ties  and  containing  between  5  and  35  per  cent  of  silica. 

906,361.  ELECTRIC  SWITCH;  B.  W.  Allen,  Boston,  Mass.  .\pp.  filed 
April  6,  1908.  Relates  to  switches  in  which  the  lights  on  an  elec¬ 
trolier  may  be  put  into  circuit  one,  two,  or  more  at  a  time,  or  all 
extinguished  by  the  rotation  of  a  barrel  operated  by  a  knob  outside  the 
chandelier.  Details. 


905.875 — Car  Testing  Device. 


906,370.  CONNECTOR  FOR  ELECTRICAL  CONDUCTORS;  Charles 
W.  Beck,  Rockville  Center,  N.  Y.  App.  filed  March  12,  1908.  The 
connector  includes  two  members  pivotal¬ 
ly  connected  at  their  outer  end  and  pro¬ 
vided  with  registering  recesses  to  receive 
a  binding  post,  one  of  the  members  hav¬ 
ing  a  socket  at  its  inner  end  to  receive 
a  conductor,  and  the  binding  post  being 
located  in  a  socket  arranged  near  the 
pivot. 

906.386.  ROTARY  SNAP-SWITCH;  C.  A. 

Clark,  Hartford,  Conn.  App  filed  Oct. 


905.905 — Electric  Cut-out  and  Holder. 


905,953 — Galvanic  Cell. 


dynamo.  Prevents  short-circuiting  of  the  generator  by  discharging 
from  an  anode  compartment  at  a  higher  levH  to  the  next  anode  com¬ 
partment  at  a  lower  level,  and  from  a  cathode  compartment  into  a 
compartment  between  diaphragms  of  the  next  cell  at  a  lower  level. 

906,129.  ELECTRIC  APPARATUS  FOR  RAILWAY  SWITCHES,  SIG¬ 
NALS  AND  THE  LIKE;  Lawrence  Grifl&th,  Yonkers,  N.  Y.  App. 
filed  April  8,  1903.  Along  the  lines  of  906,012.  Makes  use  of  a 
single  indicating  magnet,  a  controller  moved  by  the  magnet,  means 
for  preventing  the  final  movement  of  the  controller  until  it  is 
actuated  by  the  enerfMIng  of  the  indicating  magnet. 

906,161.  TROLLEY  DEVICE;  Frank  A.  Robbins,  Worcester,  Mass. 
App.  filed  Nov.  II,  1907.  Prevents  the  wire  from  getting  between 
the  wheel  and  the  harp.  The  harp  has  inwardly  extending  lips  and 
the  flanges  of  the  wheel  are  wider  than  the  distance  between  the  lips. 

906,166.  CAR  SIGNAL;  William  H.  Schweizer,  Baltimore,  Md.  App. 
filed  OcL  8,  1907.  Warns  the  motorman  when  the  passenger  is  pre¬ 
paring  to  alight  from  the  rear  platform  by  closing  a  circuit  closed  by 
the  weight  ot  the  passenger  as  ne  alights. 

906.172.  PROCESS  OF  SMELTING  ALUMINUM  ORES;  F.  T.  Tone, 
Niagara  Falls,  N.  Y.  App.  filed  Sept.  14,  1907-  Smelts  aluminum 
silicate  in  an  electric  furnace  with  a  reducing  agent,  such  as  carbon 
and  iron. 

906.173.  METHOD  OF  TREATING  ALUMINUM  SILICATE;  F,  J. 
Tone,  Niagara  Falls,  N.  Y.  App.  filed  March  17,  1908.  Mixes 
aluminum  silicate  with  an  amount  of  carbon  insufficient  to  reduce  all 
the  silicon,  heats  in  an  electric  furnace  so  as  to  reduce  a  portion  of 
the  silicon,  and  fuses  the  alumina-silica  residue  into  a  hard,  abrasive 
material. 

906,211.  REGULATION  OF  THE  PERIOD  OF  INDUCTANCE  OF 
HIGH-FREQUENCY  CIRCUITS;  GusUve  Ferrie,  Paris,  France. 
App.  filed  May  8,  1907.  An  annular,  hollow  conductor  with  a  trans¬ 
verse  gap  contains  within  it  a  conductor  which  is  interposed  in  the 
circuit  Means  are  provided  for  regulating  the  resistance  of  the 
.  hollow  conductor. 

906,338.  RAILWAY  SIGNAL;  M.  M.  Kane,  Montgomery,  Ala.  App. 
^Wd  Nov.  2,  1907.  A  semaphore  which  operates  to  display  different 
colors  controlled  by  an  electromagnet.  The  blade  carries  a  plurality 
of  reversible  wings  adapted  to  show  different  colors  in  different 
positions. 


24,  1907.  Details  in  the  construction  of  a  snap-switch  which  does 
away  with  the  ratchet  and  pawl  and  provides  an  interlock  to  permit 
tensioning  of  the  contact  bar  to  make  a  quick  make  and  break. 

906,405.  MEANS  FOR  ELECTRICAL  TRANSMISSION  OF  DESIGNS, 
FIGURES  AND  PHOTOGRAPHS;  G.  J.  De  Guillen  Garcia,  Barce¬ 
lona,  Spain.  App.  filed  Feb.  28,  1908.  Wireless  or  wire  system  for 
transmitting  pictures.  The  pending  drum  is  covered  with  the  picture 
in  relief  and  actuates  a  stylus  that  moves  a  circuit-closer  in  the  path 
of  one  of  a  series  of  make  and  break  wheels.  The  wheels  have  make 
and  break  projections  differing  in  number  from  each  other,  so  as  to 
produce  points  or  lines  on  the  receiving  surface,  more  or  less  sepa¬ 
rated  from  each  other,  which  reproduce,  the  shadows.  Sending  and 
receiving  drum  are  kept  in  synchronism.  ,  1  .. 

906,^8.  TOOL  FOR  ELECTRIC  LAMP  SOCKETS;  G.  W.  Goodridge, 
Bridgeport,  Conn.  App.  filed  May  28,  1908.  For  fitting  lamp  sockets 
into  ornamental  shades.  Particularly  designed  to  go  with  applicant’s 
prior  patented  structure.  The  tool  has  a  hollow  handle  and  a  head, 
so  that  the  wires  may  be  threaded  through  it,  the  head  being  adapted 
to  fit  into  a  socket  cap,  to  rotate  it. 

906,448.  TERMINAL  FOR  ELECTRIC  WIRES;  Bernard  Morgan,  New¬ 
port,  R.  I.  App.  filed  Feb.  6,  1908.  Formed  of  a  single  piece  of  sheet 
metal  which  is  adapted  to  be  connected  to  the  spark  plug,  and  which 
is  provided  with  wings  to  connect  it  to  the  conducting  wire. 

906,46^  PROCESS  FOR  THE  PRODUCTION  OF  OZONE;  Jan  Stey¬ 
nis,  New  York,  N.  Y.  App.  filed  Jan.  24,  1908.  Process  of  producing 
ozone  in  which  he  makes  use  of  the  apparatus  of  his  above  patent. 
Ozonizes  by  streaming  discharges  and  causes  successive  cooling  actions 
by  evaporating  liquified  gas. 

906,492.  SAFETY  DEVICE  FOR  RAILWAY  SWITCH  AND  SIGNAL 
APPARATUS;  Lawrence  Griffith,  Yonkers,  N.  Y.  App.  filed  Nov.  5, 
1904.  See  patents  above  referrw  to  to  same  inventor.  A  motor 
drives  the  motion  plate  and  electric  means  separate  from  an  indicator 
prevent  action  of  the  indicator  while  energy  is  supplied  to  the  motor. 

906,398.  SHUNT  OR  ELECTRICAL  RESISTANCE;  Edward  Weston, 
Newark,  N.  J.  App.  filed  March  15,  1907.  Improvement  in  the  well- 
known  Weston  shunts;  connects  to  the  terminal  blocks  of  the  shunt 
one  or  more  short  conductors  of  high  specific  resistance,  so  that  they 
will  dissipate  practically  all  of  the  heat  developed  by  tbe  current  in 
the  exposed  portions  between  them. 
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7 

5.55 

7 

12.00  “ 

8 

5.55  “ 

8 

9.40  “ 

6 

6.25 

*• 

6 

12.00  “ 

8 

6.25  P.M. 

8 

8.30  P.M. 

7 

5.20  “ 

7 

12.00  “ 

9 

5.20  “ 

9 

8.50  “ 

8 

5.55 

8 

12.00  “ 

9 

5.55  “ 

9 

10.40  “ 

7 

6.25 

•* 

7 

12.00  “ 

9 

6.30  “ 

9 

9.30  “ 

8 

5.20  “ 

8 

12.00  “ 

10 

5.20  “ 

10 

9.50  “ 

9 

5.55 

9 

12.00  “ 

10 

5.55  “ 

10 

11.35  “ 

8 

6.25 

8 

12.00  “ 

10 

6.30  " 

10 

10.30  " 

9 

5.20  “ 

9 

12.00  “ 

11 

5.20  “ 

11 

10.50  “ 

10 

5.55 

10 

12.00  “ 

11 

6.00  “ 

12 

12.35  A.M. 

9 

6.30 

•* 

9 

12.00  “ 

11 

6.30  “ 

11 

11.30  “ 

10 

5  20  “ 

10 

12.00  “ 

12 

5.25  “ 

12 

11.50  “ 

11 

6.00 

12 

12.35  A.M. 

12 

6.00  “ 

13 

1.35  “ 

10 

6.30 

** 

10 

12.00  “ 

12 

6.30  “ 

13 

12.30  A.M. 

11 

5.20  “ 

11 

12.00  “ 

13 

5.25  “ 

14 

12.45  A  M. 

12 

6.00 

13 

1.35  “ 

13 

6.00  “ 

14 

2.40  “ 

11 

6.30 

•* 

11 

12.00  “ 

13 

6.30  “ 

14 

1.30  “ 

12 

5.25  “ 

12 

12.00  “ 

14 

5.25  “ 

15 

1.45  “ 

13 

6.00 

•* 

14 

2.40  “ 

14 

6.05  “ 

15 

3.45  " 

12 

6.30 

“ 

13 

12.30  A.M. 

14 

6.35  “ 

15 

2.35  “ 

13 

5.25  “ 

14 

12.45  A.M. 

15 

5.25  “ 

16 

2.45  “ 

14 

6.05 

15 

3.45  “ 

15 

6.05  “ 

16 

4.50  “ 

13 

6.30 

14 

1.30  “ 

15 

6.35  “ 

16 

3.40  “ 

14 

5.25  “ 

15 

1.45  “ 

16 

5.30  “ 

17 

3.50  “ 

15 

6.05 

** 

16 

4.50  " 

16 

6.05  “ 

17 

5.50  " 

14 

6.35 

IS 

2.35  “ 

16 

6.35  “ 

17 

4.35  " 

15 

5.25  “ 

16 

2.45  “ 

17 

5.30  " 

18 

5.00  “ 

16 

6.05 

** 

17 

5.50  “ 

17 

6.05  “ 

18 

5.45  “ 

IS 

6.35 

*• 

16 

3.40  “ 

17 

6.35  “ 

18 

5.05  “ 

16 

5.25  “ 

17 

3.50  “ 

18 

5.30  “ 

19 

6.05  “ 

17 

6.05 

18 

5.45  “ 

18 

6.10  “ 

19 

5.45  ’* 

16 

6.35 

17 

4.35  “ 

18 

6.35  “ 

19 

5  05  “ 

17 

5.30  " 

18 

5.00  “ 

19 

5.30  “ 

20 

6.15  “ 

18 

6.10 

** 

19 

5.45  “ 

19 

6.10  “ 

20 

5.45  “ 

17 

6.35 

18 

5.05  “ 

19 

6.40  “ 

20 

5.00  “ 

18 

5.30  " 

19 

6.05  “ 

20 

5.30  “ 

21 

6.15  “ 

19 

6.10 

20 

5.45  “ 

20 

6.10  " 

21 

5.45  “ 

18 

6.35 

•* 

19 

5.05  “ 

20 

6.40  “ 

21 

5  00  “ 

19 

5.30  “ 

20 

6.15  “ 

21 

5.35  “ 

22 

6.15  “ 

20 

6.10 

21 

5.45  “ 

21 

6.10  “ 

22 

5.40  “ 

19 

6.40 

** 

20 

5.6o  “ 

21 

6.40  “ 

22 

5  00  “ 

20 

5.30  “ 

21 

6.15  “ 

22 

5.35  “ 

23 

6.15  “ 

21 

6.10 

*• 

22 

5.40  “ 

22 

6.10  “ 

23 

5.40  “ 

20 

6.40 

21 

5.00  “ 

22 

6.40  “ 

23 

4  55  “ 

21 

5.35  “ 

22 

6.15  “ 

23 

5.35  “ 

24 

6.15  “ 

22 

6.10 

** 

23 

5.45  “ 

23 

6.15  “ 

24 

5.40  " 

21 

6.40 

** 

22 

5.00  “ 

23 

6.45  “ 

24 

4  55  “ 

22 

5.35  “ 

23 

6.15  “ 

24 

5.35  “ 

25 

6.15  “ 

23 

6.15 

24 

5.45  “ 

24 

10.00  “ 

25  1 

5.35  " 

22 

6.40 

23 

4.55  " 

24 

6.45  “ 

25 

4  55  “ 

23 

5.35  “ 

24 

6.15  “ 

25 

5.40  “ 

26 

6.10  “ 

24 

6.15 

25 

5.35  " 

25 

11.15  “ 

26  1 

5.35  “ 

23 

6.45 

24 

4.55  “ 

25 

10.10  P.M. 

26 

4  50  “ 

24 

5.35  “ 

25 

6.15  “ 

26 

9.55  “ 

27 

6.10  “ 

25 

6.15 

** 

26 

5.35  “ 

26 

_ 

—  i 

— 

24 

6.45 

•* 

25 

1.55  “ 

26 

11.15  “ 

27 

4  50  “ 

25 

5.40  “ 

26 

6.10  “ 

27 

11.05  “ 

28 

6.10  “ 

26 

6.15 

27 

5.35  “ 

27 

12.20  A.M. 

27 

5.35  A.M. 

25 

6.45 

26 

4.50  “ 

27 

26 

5.40  “ 

27 

6.10  “ 

28 

— 

— 

27 

6.15 

28 

5.35  “ 

28 

1.25  “ 

28 

5.30  “ 

26 

6.45 

27 

4.50  “ 

28 

12.20  A.M. 

28 

4  50  A  M 

27 

5.40  “ 

28 

6.10  “ 

29 

12.15  A.M. 

29 

6.10  A.M. 

28 

6.20 

28 

12.00  M. 

' 

27 

6.45 

28 

4.50  “ 

29 

1.15  “ 

29 

4.50  “ 

28 

5.40  “ 

29 

6.10  “ 

30 

1.20  “ 

30 

6.10  " 

! 

28 

6.50 

29 

4.50  “ 

30 

2.00  “ 

30 

4.45  " 

29 

5.45  “ 

30 

6.10  " 

31 

2.30  “ 

31 

6.10  " 

1 

29 

6.50 

29 

12.00  M. 

31 

2.40  “ 

31 

4.45  “ 

30 

5.45  “ 

30 

12.00  -M. 

j 

30 

2.00  A.M. 

30 

4.45  A.M. 

31 

1.20  A.M. 

31 

6.10  A  .M. 

30 

6.50  P.M.  1 

30 

12.00  M. 

31 

5.45  P.M. 

31 

12.00  M. 

1 

1 

31 

2.40  A  M.  j 

31 

4.45  A.M. 

31 

6.50  P.M. 

31 

12.00  M. 

ARRIL,  1909 

MAY, 
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Table 

No.  1. 

Table 

No.  2. 

Table 

No.  1. 

Table  No. 

2.  1 

Table 

No.  1. 

Table  No. 

J. 

Frund’s  System. 

Standard  System. 

Frund’s 

System.  | 

Standard  System.  | 

Frund’s 

System.  | 

Standard  System. 

Date. 

Light. 

Date. 

Exting. 

Date. 

.  Light. 

Date. 

F:xti;ig. 

Date. 

Light. 

Date. 

lixting. 

Date. 

Light.  i 

Date. 

Exting. 

Date. 

Light. 

Date. 

Exting. 

Date. 

Light.  ' 

D.ate. 

E.xting. 

1 

6.50  P.M. 

1 

12.00  M. 

1 

3.10  A.M. 

1 

4.45  .\.M. 

1 

2.30  A.M. 

1 

4.00  A.M. 

1 

2.30  A.M. 

1 

4.00  A..M. 

1 

7.50  P.M. 

1 

12.00  .M. 

1 

1 

2 

6.55  “ 

2 

12.00  “ 

2 

No  light. 

2 

No  light. 

1 

7.20  P.M. 

1 

12.00  .M. 

2 

3.00  “ 

2 

4.00  “ 

2 

7.50 

** 

2 

12.00  “ 

2 

No  light.  ; 

2 

3 

6.55  “ 

3 

12.00  “ 

3 

No  light. 

3 

No  light. 

1 

7.20 

** 

2 

12.00 

3 

No  light. 

3 

No  light. 

3 

7.50 

** 

3 

12.00  “ 

3 

No  light.  1 

3 

4 

6.55  “ 

4 

12.00  “ 

4 

No  light. 

4 

No  light. 

3 

7.25 

** 

3 

12.00  “ 

4 

No  light. 

4 

No  light. 

4 

7.50 

** 

4 

12.00  “ 

4 

No  light.  i 

4 

5 

6.55  “ 

5 

12.00  “ 

5 

No  light. 

5 

No  light. 

4 

7.25 

** 

4 

12.00  “ 

5 

No  light. 

5 

No  light. 

5 

7.50 

5 

12.00  “ 

5 

7.50  P.M.  ; 

5 

10.20'  P  M. 

6 

6.55  “ 

6 

12.00  “ 

6 

6.55  P..M. 

6 

8.20  P.M. 

5 

7.25 

** 

5 

12.00  “ 

6 

7.25  P.M. 

6 

9.20  P.M. 

6 

7.55 

“ 

6 

12.00  “ 

6 

7.55  “  ! 

6 

11.15  “ 

7 

7.00  “ 

7 

12.00  “ 

7 

7.00  “ 

7 

9.20  “ 

6 

7  25 

** 

6 

12.00  “ 

7 

7.25  “ 

7 

10.25  •• 

7 

7.55 

7 

12.00  “ 

7 

7.55  “  1 

7 

12.00  M 

8 

7.00  “ 

8 

12.00  “ 

8 

7.00  “ 

8 

10.25  “ 

7 

7.25 

*• 

7 

12.00  “ 

8 

7.30  “ 

8 

11.30  “ 

8 

7.55 

8 

12.00  “ 

8 

7.55  “ 

9 

12.45  A  M. 

9 

7.00  “ 

9 

12.00  “ 

9 

7.00  “ 

9 

11.30  “ 

8 

7.30 

** 

8 

12.00  “ 

9 

7.30  “  1 

10 

12.25  A.M. 

9 

7.55 

** 

10 

1.20  A.M. 

9 

7.55  “ 

10 

1.20  “ 

10 

7.00  “ 

11 

12..30  A.M. 

10 

7  00  " 

11 

12.30  A.M. 

9 

7.. 30 

** 

10 

12.25  A.M. 

10 

7.30  “ 

11 

1.20  “ 

10 

7.55 

11 

1.50  “ 

10 

7.55  “ 

1 1 

1  50  “ 

11 

7.00  “ 

12 

1.35  “ 

11 

7.00  “ 

12 

1.35  “ 

10 

7.30 

11 

1.20  “ 

11 

7.30  “ 

12 

2.00  “ 

11 

7.55 

12 

2.15  “ 

11 

7.55  “ 

12 

2.15  “ 

12 

7.05  “ 

13 

2.30  “ 

12 

7.05  “ 

13 

2.30  “ 

11 

7.30 

** 

12 

2.00  “ 

12 

7.30  “ 

13 

2.40  “ 

12 

7.55 

13 

2.45  “ 

12 

7.55  “ 

13 

2.45  “ 

13 

7.05  “ 

14 

3.20  “ 

13 

7.05  “ 

14 

3.20  “ 

12 

7  30 

13 

2.40  “ 

13 

7.35  “ 

14 

3.15  " 

13 

7.55 

14 

3.15  “ 

13 

7.55  “ 

14 

3.15  " 

14 

7.05  “ 

15 

4.00  " 

14 

7.05  “ 

15 

4.00  “ 

13 

7.35 

** 

14 

3.15  “ 

14 

7.35  “ 

15 

3.45  “ 

14 

7.55 

IS 

3.30  “ 

14 

7.55  “ 

15 

3.30  “ 

15 

7.05  “ 

16 

4.20  “ 

15 

7.05  “ 

16 

4.20  “ 

14 

7.35 

** 

15 

3.45  “ 

15 

7.35  “ 

16 

3.40  “ 

15 

7.55 

16 

3.30  “ 

15 

7.55  “ 

16 

3.30  " 

16 

7.05  “ 

17 

4.20  “ 

16 

7.05  “ 

17 

4.20  " 

15 

7.35 

“ 

16 

3.40  “ 

16 

7.35  *• 

17 

3.40  “ 

16 

7.55 

•* 

17 

3.30  “ 

16 

7.55  “ 

17 

3.30  “ 

17 

7.10  “ 

18 

4.15  “ 

17 

7.10  “ 

18 

4.15  “ 

16 

7.35 

** 

17 

3.40  “ 

17 

7.35  “ 

18 

3.40  “ 

17 

8.00 

18 

3.30  “ 

17 

8.00  " 

18 

3.30  “ 

18 

7.10  “ 

19 

4.15  “ 

18 

7.10  “ 

19 

4.15  “ 

17 

7.35 

18 

3.40  " 

18 

7.40  “ 

19 

3.40  “ 

18 

8.00 

19 

3.30  “ 

18 

8.00  “ 

19 

3.30  “ 

19 

7.10  “ 

20 

•4.15  “ 

19 

7.10  “ 

20 

4.15  “ 

18 

7.40 

19 

3.40  “ 

19 

7.40  “ 

20 

3.40  “ 

19 

8.00 

** 

20 

3.30  “ 

19 

8.00  “ 

20 

3.30  " 

20 

7.10  “ 

21 

4.10  “ 

20 

7.10  “ 

21 

4.10  “ 

19 

7.40 

** 

20 

3.40  “ 

20 

7.40  “ 

21 

3.40  “ 

20 

8.00 

21 

3.30  “ 

20 

8.00  “ 

21 

3.30  “ 

21 

7.10  “ 

22 

4.10  “ 

21 

7.10  " 

22 

4.10  “ 

20 

7.40 

** 

21 

3.40  “ 

21 

7.40  “ 

22 

3.40  “ 

21 

S.OO 

** 

22 

3.30  “ 

21 

8.00  “ 

22 

3.30  “ 

•  22 

7.15  “ 

23 

4.10  “ 

22 

7.15  “ 

23 

4.10  “ 

21 

7.40 

** 

22 

3.40  “ 

22 

7.40  “ 

23 

3.35  “ 

22 

8.00 

** 

23 

3.30  “ 

22 

10.15  P.M. 

23 

3.30  “ 

Mf 

7.15  “ 

24 

4.05  “ 

23 

10.00  “ 

24 

4.05  “ 

22 

7.40 

“ 

23 

3.35  “ 

23 

10.30  “ 

24 

3.35  “ 

23 

8.00 

“ 

24 

3..30  “ 

23 

10.40  “ 

24 

3.30  “ 

B!  24 

7.15  “ 

25 

4.05  “ 

24 

11.00  “ 

25* 

4.05  “ 

23 

7.45 

** 

24 

3.35  “ 

24 

11.15  “ 

25 

3.53  “ 

24 

8.00 

25 

3.30  “ 

24 

11.05  “ 

25 

3.30  “ 

B1  25 

7  15  “ 

26 

•4.05  “ 

25 

11.55  “ 

26 

4.05  “ 

24 

7.45 

25 

3.35  “ 

25 

11.45  “ 

26 

3.35  “ 

25 

8.00 

•• 

26 

3.30  “ 

25 

11.30  “ 

26 

3.30  “ 

HI  Z(t 

7.15  “ 

26 

12.00  M. 

26 

— 

— 

— 

25 

7.45 

26 

3.35  “ 

26 

— 

— 

- - 

26 

8.00 

•* 

27 

3.30  " 

26 

11.50  “ 

27 

3.30  " 

Hn 

;  12.40  A  M. 

27 

4,05  A.M. 

27 

12.40  A  M. 

27 

4.05  A.M. 

26 

7.45 

** 

27 

3.35  “ 

27 

12.15  A.M. 

27 

3.35  A.M. 

27 

8.00 

28 

3.30  “ 

27 

_ 

H 

7.20  P.M. 

27 

12.00  M. 

28 

1.15  “ 

28 

4.00  “ 

27 

7.45 

** 

27 

12.00  M. 

28 

12.40  “ 

28 

3.35  “ 

28 

8.00 

29 

3.30  “ 

28 

12.15  A.M. 

28 

3.30  A.M. 

H 

1.15  A.M. 

28 

4.00  A.M. 

29 

1.45  “ 

29 

4.00  “ 

28 

12.40  A.M. 

28 

3.35  A.M. 

29 

1.00  “ 

29 

3.35  “ 

29 

8.00 

•* 

29 

12.00  M. 

29 

12.40  “ 

29 

3.30  “ 

H 

7.20  P.M. 

28 

12.00  .M. 

30 

2.10  “ 

30 

4.00  “ 

28 

7.45  P.M. 

28 

12.00  M. 

30 

125  “ 

30 

3.35  “ 

30 

1.10  A.M. 

30 

3.30  A.M. 

30 

1.10  “ 

30 

3.30  “ 

H 

1  1.45  A.M. 

29 

4.00  A.M. 

29 

1.00  A.M. 

29 

3.35  A.M. 

31 

1.50  “ 

31 

3.30  " 

30 

8.00  P.M. 

30 

12.00  M. 

H  29 

7.20  P.M. 

29 

12.00  .M. 

i 

29 

7.45 

P..M. 

29 

12.00  M. 

H 

i  2.10  A.M. 

30 

4.00  A.M. 

30 

1.25  A.M. 

30 

3.35  A.M. 

1^1  dO 

1  7.20  P.M. 

30 

12.00  M. 

1 

30 

7.45  P.M. 

30 

12.00  .M. 

1 

1 

1 

1 

_ 

1 

31 

1  7.45 

31 

12.00  ’■ 

j 

1 

H  •  1 

m 

JULY 
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r" ' 

Table 

No.  1. 

Table  No. 

2. 

Table 

No.  1 

Table  No. 

2. 

1  ~ 

Table 

No.  1 

Table  No. 

2. 

/  _ 

Frund’s 

S>’stem. 

Standard  S^’stem. 

Frund’s  System.  ^ 

Standard  Svstem. 

1 

Frund ’s 

System. 

Standard  System. 

r 

1 

' 

^ate. 

Light. 

1  Date. 

Exting. 

Date. 

Light. 

Date. 

Exting. 

Date. 

Light. 

Date. 

Exting. 

Date. 

Light. 

Date. 

t  Exting. 

Date. 

Light. 

Date. 

Exting. 

Date. 

Light. 

Date. 

Exting. 

1 

8.00  P.M. 

!  1 

12.00  M. 

1 

1.45  A.M. 

1 

3.30  A.M. 

1 

7.40  P.M. 

1 

12.00  M. 

1 

^  No  light. 

1 

!  No  light. 

1 

J.OO  P.M. 

1 

12.00  M. 

1 

7.00  P.M. 

1 

8.50  P.M. 

2 

8.00  “ 

i  2 

12.00  “ 

2 

No  light. 

,  2 

No  light. 

2 

7.40 

2 

12.00  “ 

2 

No  light. 

2 

No  light. 

2 

7.00 

** 

2 

12.00  “ 

2 

7.00  “ 

2 

9.20  “ 

3 

8.00  “ 

1  ^ 

12.00  “ 

3 

No  light. 

!  3 

No  light. 

3 

7.40 

3 

12.00  •" 

3 

1  7.40  P..M. 

3 

9.50  P.M. 

3 

6.55 

•* 

3 

12.00  “ 

3 

6.55  “ 

3 

9.50  “ 

4 

8.00  “ 

!  4 

12.00  “ 

4 

No  light. 

4 

No  light. 

4 

7.40 

4 

12.00  “ 

4 

1  7.40  “ 

4 

10.20  “ 

4 

i  6.55 

** 

4 

12.00  “ 

4 

6.55  “ 

4 

10.20  “ 

5 

8.00  “ 

1  5 

12.00  “ 

5 

8.00  P.M. 

5 

10.40  P.M. 

5 

7.35 

•* 

5 

12.00  “ 

5 

1  7.35  “ 

5 

10.50  “ 

5 

!  6.55 

“ 

5 

12.00  “ 

5 

6  55  “ 

5 

11.00  “ 

6 

8.00  “ 

i  6 

12.00  “ 

6 

8.00  “ 

1  6 

11.20  “ 

6 

7.35 

“ 

6 

12.00  “ 

6 

7.35  “ 

6 

11.20  “ 

6 

6.50 

6 

12.00  “ 

6 

6.50  “ 

6 

11.40  “ 

7 

8.00  “ 

7 

12.00  “ 

7 

8.00  " 

!  7 

11.50  “ 

7 

7.35 

** 

7 

12.00  “ 

7 

'  7.35  “ 

7 

11.50  “ 

7 

1  6.50 

*• 

8 

12.25  A.M. 

7 

6.50  “ 

8 

12.25  “ 

8 

8.00  “ 

1  9 

12.20  A.M. 

8 

8.00  “ 

9 

12.20  A.M. 

8 

7.35 

** 

0 

12.20  A.M. 

8 

i  7.35  “ 

9 

12.20  A.M. 

8 

1  6.50 

9 

1.20  " 

8 

6.50  “ 

9 

1.20  “ 

9 

8.00  “ 

'  10 

12.50  " 

9 

8.00  “ 

10 

12.50  “ 

9 

7.35 

10 

1.00  “ 

9 

7.35  “ 

10 

1.00  " 

9 

!  6.45 

10 

2.20  " 

9 

6.45  “ 

10 

2.20  “ 

10 

8.00  “ 

11 

1.15  “ 

10 

8.00  “ 

11 

1.15  “ 

10 

7.30 

“ 

11 

1.40  “  . 

10 

7.30  “ 

11 

1.40  “ 

10 

6.45 

** 

11 

3.20  “ 

10 

6.45  “ 

11 

1  3.20  “ 

11 

7.55  “ 

12 

1.45  “ 

11 

7.55  - 

1  ^2 

1.45  “ 

11 

7.30 

•* 

12 

2.30  “ 

11 

7.30  “ 

12 

2.30  “ 

11 

!  6.45 

12 

4.20  “ 

11 

6.45  " 

12 

4.20  “ 

12 

7.55  “ 

13 

2.20  “ 

12 

7.55  “ 

1  13 

2.20  " 

12 

7.30 

•* 

13 

3.25  “ 

12 

7.30  “ 

13 

3.25  “ 

12 

6.40 

** 

I  13 

4.35  “ 

12 

6.40  “ 

13 

1  4.35  “ 

13 

7.55  “ 

14 

3.00  “ 

13 

7.55  - 

'  14 

3.00  " 

13 

7.25 

** 

14 

4.10  “ 

13 

7.25  “ 

14 

4.10  “ 

13 

6.40 

*• 

14 

4.35  “ 

13 

6.40  “ 

14 

1  4.35  “ 

14 

7.55  “ 

,  15 

3.40  “ 

14 

7.55  “ 

1  15 

3.40  “ 

14 

7.25 

“ 

15 

4.10  “ 

14 

7.25  “ 

IS 

4.10  “ 

14 

6.40 

•* 

15 

4.35  “ 

14 

6.40  “ 

15 

1  4.35  “ 

15 

7  55 

!  16 

3.40  “ 

15 

7  55  “ 

16 

3.40  “ 

15 

7.25 

16 

4.10  “ 

15 

7.25  “ 

16 

4.10  “ 

15 

'  6.35 

16 

4.40  " 

15 

6.35  “ 

16 

i  4  40  “ 

16 

7.55 

17 

3.40  “ 

16 

7.55  “ 

1  17 

3.40  “ 

16 

7.25 

** 

17 

4.10  “ 

16 

7.25  “ 

17 

4.10  “ 

16 

i  6.35 

17 

4.40  “ 

16 

6.35  “ 

17 

!  4.40  “ 

17 

7.55  “ 

:  18 

1  3.45  “ 

17 

7.55  “ 

18 

3.45  “ 

17 

7.20 

•* 

18 

4.10  “ 

17 

7.20  “ 

18 

4.10  " 

17 

i  6.35 

18 

4.40  “ 

17 

6.35  “ 

18 

1  4.40  " 

18 

7.55  “ 

19 

1  3.45  “ 

18 

7.55  “ 

3.45  “ 

18 

7.20 

** 

19 

4.10  “ 

18 

7.20  “ 

19 

4.10  “ 

18 

6.30 

19 

4.40  “ 

18 

6.30  “ 

19 

1  4.40  " 

19 

7.55  “ 

1  20 

!  3.45  “ 

19 

7.55  “ 

1  20 

3.45  “ 

19 

7.20 

** 

20 

4.15  “ 

19 

7.20  “ 

20 

4.15  “ 

19 

6.30 

** 

20 

4.45  “ 

19 

6.30  “ 

20 

1  4.45  “ 

20 

7.50  “ 

21 

i  3.45  “ 

20 

7.50  “ 

21 

3.45  “ 

20 

7.15 

21 

4.15  “ 

20 

7.20  “ 

21 

4.15  “ 

20 

6.30 

•* 

21 

4.45  “ 

20 

8.10  “ 

21 

4.45  “ 

21 

7.50  " 

22 

i  3.45  " 

21 

7.50  " 

22 

3.45  “ 

21 

7.15 

*• 

22 

4.15  “ 

21 

8.40  “ 

22 

4.15  “ 

21 

1  6.25 

** 

22 

4.45  “ 

21 

8.50  " 

22 

!  4.45  “ 

22 

7.50  “ 

;  23 

1  3.45  “ 

22 

9.30  “ 

23 

3.45  “ 

22 

7.15 

•* 

23 

4.15  “ 

22 

9.10  “ 

23 

4.15  “ 

22 

6.25 

•* 

23 

4.45  “ 

22 

9.40  “ 

23 

1  4.45  " 

23 

7.50  “ 

24 

1  3.50  “ 

23 

9.55  ’* 

24 

3.50  “ 

23 

7.15 

•* 

24 

4.15  “ 

23 

9.40  “ 

24 

4.15  “ 

23 

6.25 

.  24 

4.45  “ 

23 

10.35  “ 

24 

4.45  “ 

24 

7.50  “ 

j  25 

!  3  50  “ 

24 

10.15  “ 

25 

3.50  “ 

24 

7.10 

25 

4.20  “ 

24 

10.15  “ 

25 

4.20  “ 

24 

6.20 

** 

25 

4.50  “ 

24 

11.40  “ 

25 

4.50  “ 

25 

7.50  “ 

1  26 

i  3.50  “ 

25 

10.40  “ 

26 

3.50  “ 

25 

7.10 

26 

4.20  •* 

25 

11.00  " 

26 

4.20  “ 

25 

6.20 

** 

i  26 

4.50  “ 

25 

26 

7.45  “ 

27 

1  3.50  “ 

26. 

11.10  “ 

:  27 

3.50  “ 

26 

7.10 

" 

27 

4.20  “ 

26 

11.50  “ 

27 

4.20  “ 

26 

6.20 

•• 

26 

12.00  M. 

26 

12.50  A.M. 

26 

4.50  A  M 

27 

7.45  - 

:  28 

1  3.50  “ 

27 

11.40  “ 

i  28 

3.50  “ 

27 

7.10 

“ 

28 

4.20  “ 

27 

— 

27 

6.15 

** 

'  27 

12.00  “ 

27 

!  2.10  “ 

27 

4  50  “ 

28 

7.45  “ 

29 

3.55  “ 

28 

— 

1  - 

— 

28 

7.05 

•* 

28 

12.00  M. 

28 

12.50  A.M. 

28 

4.20  A.M. 

28 

6.15 

•  M 

28 

12.00  “ 

28 

1  3.25  “ 

28 

4  50  “ 

29 

7.45  “ 

29 

12.00  M. 

29 

12.20  A.M. 

!  29 

3.55  A.M. 

29 

7.05 

•* 

29 

12.00  “ 

29 

2.00  “ 

29 

4.20  “ 

29 

6.15 

** 

29 

12  00  “ 

29 

29 

30 

7.45  “ 

;  30 

12.00  “ 

30 

1.10  “ 

1  30 

3.55  “ 

30 

7.05 

•* 

30 

12.00  " 

30 

No  light. 

30 

No  light. 

30 

6.10 

" 

30 

1  12.00  “ 

30 

•  No  light. 

30 

31 

7.40  “ 

31 

12.00  “ 

31 

2.10  “ 

!  31 

3.55  “ 

31 

7.00 

1 

1 

1  31 

12.00  “ 

31 

!  No  light. 

31 

No  light. 

1 

I 

OCTOBER, 

1909 

NOVEIWIBER,  1909 

DECEMBER,  1909 
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2. 

Table  No. 

Table  No 

2. 

1 

Table  No.  1 

1 

Table  No 

2. 

Frund’s  System. 

Standard  System.  , 

Frund’s  System. 

J 

Standard  System. 

J 

Frund’s  System. 

J 

Standard  System. 

IBPHII 

HHHH 

linn 

119 

OCTOBER,  lOOO 


Table  No.  1. 


Frund’s  System. 


Date. 

Light. 

Date, 

Exting. 

Date. 

1 

6.10 

P.M. 

1 

12.00 

.M. 

1 

2 

6.10 

2 

12.00 

** 

2 

3 

6.05 

“ 

3 

12.00 

3 

4 

6.05 

4 

12.00 

** 

4 

5 

6.05 

5 

12.00 

** 

5 

6 

6.05 

7 

12.10  A.M. 

6 

7 

6.00 

•* 

8 

1.15 

** 

7 

8 

6.00 

9 

2.15 

** 

8 

9 

6.00 

** 

10 

3.15 

** 

9 

10 

5.55 

•* 

11 

4.15 

** 

10 

11 

5. 55 

** 

12 

5.05 

** 

11 

12 

5.55 

M 

13 

S.OS 

** 

12 

13 

S.SO 

** 

14 

5.05 

** 

13 

14 

5.  SO 

M 

IS 

5.05 

** 

14 

IS 

5.50 

** 

16 

5.05 

** 

IS 

16 

5.45 

1  17 

5.10 

16 

17 

5.45 

** 

18 

5.10 

** 

17 

18 

5.45 

19 

5.10 

18 

19 

5.45 

20 

5.10 

19 

20 

5.40 

21 

5.15 

20 

21 

5.40 

** 

22 

5.15 

** 

21 

22 

5.40 

23 

5.15 

22 

23 

5.35 

•* 

24 

5.15 

** 

23 

24 

5.35 

24 

12.00 

M. 

24 

25 

5.35 

** 

!  25 

12.00 

** 

25 

26 

5.35 

“ 

1  26 

12.00 

** 

26 

27 

5.30 

27 

12.00 

27 

28 

5.30 

1  28 

12.00 

28 

29 

5.30 

•* 

I  29 

12.00 

** 

29 

30 

S..10 

!  ^0 

12.00 

30 

31 

5.25 

31 

12.00 

31 

Table  No.  2. 
Standard  System. 


Light. 

Date. 

Exting. 

Date. 

BlBWaWI 

1 

8.15  P.M. 

1 

6.10 

** 

2 

8.50 

“ 

2 

6.05 

*• 

3 

9.30 

** 

3 

6.05 

•* 

4 

10.20 

** 

4 

6.05 

** 

5 

11.15 

5 

6.05 

7 

12.10  A.M. 

6 

K  Sil 

* 

8 

1.15 

7 

K  SSI 

9 

2.15 

8 

B  SI 

•* 

10 

3.15 

9 

5.55 

11 

4.15 

10 

5.55 

12 

5.05 

11 

5.55 

** 

13 

5.05 

** 

12 

S.SO 

** 

14 

5.05 

13 

5.50 

IS 

S.OS 

*• 

14 

5.50 

“  I 

16 

5.10 

** 

IS 

5.45 

** 

17 

5.10 

“ 

16 

5.45 

18 

5.10 

** 

17 

5.45 

** 

19 

5.10 

18 

7.30 

20 

5.10 

19 

8.25 

** 

21 

5.15 

** 

20 

9.25 

22 

5. IS 

** 

21 

10.30 

23 

5.15 

** 

22 

11.45 

24 

5. IS 

“ 

23 

23 

24 

1.00  A  M. 

25 

5.20  A.M. 

2.15 

26 

5.20 

“ 

25 

3.30 

** 

27 

5.. 10 

26 

No  light. 

28 

No  light. 

27 

No  light. 

29 

No  light. 

28 

No  light. 

30 

No  light. 

29 

6.05 

P.M. 

11 

8.10  P..M. 

30 

NOVEMBER,  lOOO 


DECEMBER,  1900 


Table  No.  1. 

Fmnd’s  System. 

Table  No.  2. 

Standard  System. 

Table  No.  1. 

Frund’s  System. 

Light. 

Date. 

Exting. 

Date. 

Light. 

Date. 

'  Exting. 

Date. 

Light. 

Date. 

Exting.  1 

5.25  P.M. 

1 

12.00 

M. 

1 

5.25  P.M. 

1 

9.00  P.M. 

1 

5.05  P.M. 

1 

12.00 

M. 

5.25 

•* 

2 

12.00 

2 

5.25 

*• 

2 

10.00  “ 

2 

S.OS 

** 

2 

** 

5.25 

*• 

3 

12.00 

3 

5.25 

3 

11.00  “ 

3 

S.OS 

** 

3 

5.20 

4 

12.00 

4 

5.20 

5 

12.05  A.M. 

4 

5.05 

5 

5.20 

•* 

6 

1.10  A.M. 

5 

5.20 

6 

1.10  “ 

5 

5.05 

** 

6 

5.20 

** 

7 

2.10 

** 

6 

5.20 

7 

2.10  “ 

6 

S.OS 

** 

7 

5.20 

** 

8 

3.10 

7 

5.20 

•* 

8 

3.10  “ 

7 

5.05 

** 

8 

3.55 

** 

5.20 

9 

4.10 

8 

5.20 

9 

4.10  “ 

8 

5.05 

9 

4.55 

5.15 

10 

5.10 

0 

S.IS 

10 

5.10  “ 

9 

5.05 

10 

5.55 

** 

5.15 

** 

11 

5.40 

10 

5.15 

11 

5.40  “ 

10 

5.05 

11 

5. IS 

12 

5.40 

** 

11 

5.15 

12 

5.40  “ 

11 

5.05 

12 

6.10 

** 

5. IS 

•• 

13 

5.40 

** 

12 

5.15 

13 

5.40  “ 

12 

5.05 

13 

6.10 

5. IS 

14 

5.40 

** 

13 

5.15 

14 

5.40  “ 

13 

5.05 

14 

6.10 

5.10 

15 

5.40 

14 

15 

5.40  " 

14 

5.05 

15 

6  15 

5.10 

** 

16 

5.45 

** 

15 

5.10 

** 

16 

5.45  “ 

15 

5.05 

16 

6.15 

“ 

5.10 

17 

5.45 

** 

16 

5.10 

17 

5.45  “ 

16 

S.OS 

•* 

17 

6.15 

5.10 

** 

18 

5.45 

** 

17 

5.10 

“ 

18 

5.45  “ 

17 

5.05 

18 

6.15 

*• 

5.10 

** 

19 

5.45 

** 

18 

8.20 

** 

19 

5.45  “ 

18 

5.05 

** 

19 

6.15 

** 

5.10 

•20 

5.50 

** 

19 

9.30 

20 

S.SO  " 

19 

S.OS 

** 

20 

6.15 

** 

5.10 

** 

21 

5.50 

20 

10.40 

21 

S.SO  “ 

20 

5.05 

“ 

21 

6.15 

5.05 

** 

22 

5.50 

21 

11.45 

** 

22 

5.50  " 

21 

5.05 

21 

M. 

S.OS 

22 

12.00 

M. 

22 

— 

— 

— 

22 

1.20  A.M. 

22 

6.15  A  M. 

1.10  A.M. 

23 

5.50  A.M. 

23 

1.10  A.M. 

23 

5.50  A.M. 

22 

5.05  P.M. 

22 

12.00 

M. 

5.05 

P.M. 

23 

12.00 

M. 

24 

2.20 

24 

5.55  “ 

23 

5.05 

23 

12.00 

•• 

S.OS 

** 

24 

12.00 

25 

3.40 

** 

25 

5.55  “ 

24 

S.OS 

24 

12.00 

** 

S.OS 

** 

25 

12.00 

26 

No  light. 

26 

No  light. 

25 

5.10  P.M. 

25 

12.00 

S.OS 

** 

26 

12.00 

27 

No  light. 

27 

No  light. 

26 

5.10 

“ 

26 

12.00 

** 

5.05 

** 

27 

12.00 

28 

No  light. 

28 

No  light. 

27 

5.10 

27 

“ 

5.05 

28 

12.00 

29 

S.OS  P.M. 

29 

7.40  P.M. 

28 

5.10 

28 

12.00 

5.05 

** 

29 

12.00 

30 

5.05 

** 

30 

8.45  “ 

29 

'  5.10 

29 

12.00 

5.05 

30 

12.00 

“ 

30 

5.10 

“ 

■Em 

12.00 

•* 

1 

1  1 

1  n 

“ 

1  -)  AO 

Table  No.  2. 
Standard  System. 


Date. 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Light. 

5.05  P..M. 
5.05  “ 

5.05  “ 

5.05  “ 

5.05  “ 

S.OS  “ 
S.OS  " 
S.OS  “ 
5.05  “ 

S.OS  “ 
S.OS  “ 
S.OS  “ 
5.05  “ 

5.05  “ 

S.OS  “ 
5.05  “ 

8.30  " 

9.45  “ 

10.55  “ 

12.05  A..M. 

1.20  “ 

2. .30  “ 

3.50  “ 

No  light. 
No  light. 
No  light. 
5.10  P.M. 
5.10 
5.10  “ 

5.10  " 


Date. 

1 

2 

3 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


AD  E 


Instflation 


Among  the  different  forms  of  instilation 
there  is  none  more  readily  adulterated 
than  insulating  tape.  Tape  is  sold  by 
the  pound  and  in  its  manufacture  the 
compound  with  which  the  fabric  is 
impregnated  can  be  “loaded”  with  pig¬ 
ment  which  has  no  insidating  properties, 
but  which  increases  the  weight. 

Tape  so  loaded,  though  cheap  by  the 
pound,  is  obviously  high  in  price  by  the 
yard.  Judged  by  the  correct  standard 
of  comparison — permanent  insulation— 
its  use  is  far  from  economical. 

We  are  the  largest  manufacturers  of  in¬ 
sulating  tape  in  the  world. 

We  invite  correspondence. 

.  ,  SoUlSKTOtX!-  ^  _ 

omnciNsuAnoNumiWTDRr^J^CItOUl^  jdUujfts 

Pionceft  to  Inatflatton  Hsigtwrstnft 


For  Submarine  Purposes 

National  Electrical  Code 
Standard 

Indiana  Rubber  ® 
Insulated  Wire  Co. 

JONESBORO,  IND. 


An  Uncommon  Alloy 

Specific  Resistance 

DOUBLE 

that  of  any  other 
commercially  manufactured 

Non-Corrosive 
Resistance  Conductor 

(375  Ohms  per  Mil4t.) 

HigUr  efficient  for  nee  in  electrio' 
ally  heated  apidiancea.  Witkatanda 
extremely  Ufh  temperaturea. 

DRIVER-HARRIS  WIRE  CO. 

Hairiadn.  N«w  Jersey 


ELECTRICAL  WORLD. 


CitCisUit  Loom 

Wbere  to  Use  It 


SUGGESTION  NO.  3 


Use  "  Circular  Loom to  protect  leads 
oiKcut,.  to  arc  lamps 

Order  “Circular  Loom”  through  your  dealer  and  use  it  wher- 
Ho  ®ver  wires  need  mechanical  and  electrical  protection. 


Write  for  “101  Uses  for  Circular  Loom.” 


American  Circular  Loom  Co. 

Boston,  Mass. 

New  York  .  Chicago  San  Francisco 


TUU  BOLMBa.  BOOTB  *  BAYBBBS  CO. 

WAXERBURY,  CONN. 
-^pER/OiQ  mmahttrnm  ef 

WeatIWMf  I 


CiMi 


Stow  Swilii  WMtiMrfrMf 
Office,  AMMctater  wto  IU|Mt 


rasw  YOBK  OmCBt 
•t  JohB  StTMl 


RUBBER  INSULATED 


WIRES  CABLES 

FOR  AERUL,  UNDERGROUND  OR  SUBMARINE  USE 


PAPER  COVERED 

HIGH  OR  LOW  ; 

TENSION 

UGHT  and  POWER  CABLES 

SPECIAL  FACILITIES  FOR  THE 
COMPLETE  INSTALLATION  OF 
UNDERGROUND  SYSTEMS 


The  Safety  Insulated  Wire  and  Cable  Co. 

114  UBERTY  STREET,  NEW  YORK 


LEAD  ENCASED  CABLE 

Paper  and  Rubber  Insulations 
for 

POWER  AND  TELEPHONE 

WATERBURY  CO. 

80  South  Stroel 

FMtorlMi  Brooklyn  NEW  YORK 


ALFRED  F.  MOORE 

Maaafactunr  of 

Insulated 
Electric  Wire 


FLEXIBLE  CORDS  AND  CABLES 

200  and  202  North  Third  Street 
PHILADELPHIA,  PA. 


ELECTRICAL  WORLD. 
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STUART- 

HOWLAND 


Exclusive  territorial  agents 
forKrantz  Switches,  Panels  and 
Switchboards.  Quality  un¬ 
equaled.  Prices  right.  Jobbers 
off  everything  eiectricai.  New 
and  greatiy  enlarged  offffices 
and  warerooms.  Largest  stock. 
Finest  ffacilities.  Prompt  ship¬ 
ments. 

- BOSTON - 

1-3  Winthrop  Sq.  10-36  Otis  Street 


Sli^LEX 


SPECIAL 

CONDITIONS 

Met  by 

SPECIAL 

DESIGN 

Prompt  Attention 


I NSULATED 


iWIRES^nd  CABLES 

RUBBER  —  CAMBRIC 
THE  SIMPLEX  ELECTRICAL  CO  -  BOSTON 


OKONITE 


WIRES 


Good  at  All  Times 

No  matter  how  severe  the  change  in  temperature,  it  will  not 
effect' Okdnite  Insulated  Wires  and  Cables.  Okonite  insul¬ 
ation  is  not  INJURED  either  electrically  or  mechanically 
under  any  climatic  conditions. 

Okonite  Insulated  Wires  and  Cables  are  indorsed  by  the 
best  electrical  authorities,  and  are  sure  to  appeal  to  you  if 
you  want  the  best  for  yo\ir  money. 

The  Standard  for  Rubber  Insulation. 


OKONITE 

TAPE 


OKONITE 

CABLES 


General  Western  Agents 

264-270  FIFTH  AVE.,  CHICAGO 


MANSON 

TAPE 


hTTTTirrim 


PLATINU^| 


irsi  ALL  FORIVIS 
FOR  ALL  F*LRROSES 

_  SCRAP  PURCHASED 

"■KSLERBHASSLAtHER  CREH^ 


N.  Y.  OFFICE 
100  WILLIAM  ST. 


FACTORY 

PERTH  AMBOY,  N.  J. 
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Railway  Signal  Engineers 

Attention  is  called  to  the  following  extract  from  an  analysis  made  October  21st,  1908,  by  the 
well-known  chemist  and  rubber  expert,  J.  P.  Millwood,  246  Willoughby  St.,  Brooklyn,  N.  Yr,  of 

Habirshaw  Railway  Signal  Compound 


r  .  ..  1  A  ^  (Organic  Extract)  1.81% 

Exlractwe  b.  Acetone  -  -  (^.e  Sulphur)  0.36% 

Rubber  Gum  33.86% 

Mineral  matter,  combined  sulphur,  etc.  ...  63.97% 

100.00% 

Mr.  Millwood  states  that  in  the  percentage  of  rubber  gum  there  is  included  a  very  small,  undeter¬ 
mined  amount  of  carbonaceous  matter,  and  that  “there  is  no  evidence  to  indicate  it  (the  compound) 
is  not  made  from  pure  Para  rubber.” 

It  will  be  seen  that  the  above  is  much  better  than  the  chemical  tests  required  by  Specifications 
of  The  Railway  Signal  Engineer’s  Association.  The  physical  and  electrical  tests  are  also  in  excess  of 
requirements. 

We  would  be  pleased  to  have  you  verify  these  statements  by  sending  for  a  sample  coil  sufficient 
to  make  all  tests. 

Habirshaw  Wire  Company 


Offices:  253  BROADWAY,  N.  Y.  CITY 


Works :  Yonkers.  N.  Y. 


The  Electric  Cable  Ccmpany 

■UNurAoniaiM  or 

Rabber  Cevared  Wire  Mateal  Wire 

Weelberpreet  Wire  Aeweeleler  Wire 

VeHax  Feeder  Cablee  Ofllee  Wire 

VeKex  leeBlaUeo  Cewpeeed 
VeRax  Preleetive  Cempeeed  far  Steel  eed  Weed 


NEW  YONK . 17  NMy  PlBM 

eOtrON  ....  ttS  OM  teaHilMNdhil 


RUBBER  COVERED 
WIRES  &  CABLES 


Far  AD  Cltsses  el  Hlgh-Cride  Electrical  Service 

NATIONAL  INDIA  RUBBER  CO. 

BRISTOL.  R.  L 

«S  BrMdwajr.  New  Yerk  111  Lake  St,  Ckicas* 

N.  I.  R.  Wins  and  CAbtoi  canted  io  stock  ^  the 
Monarch  Electric  ft  ^re  Co.,  Chicafo,  lU. 


National  Conduit  &  Cable  Co. 

Excodlvc  OfHccs:  41 PABI  DOW,  NEW  YORK,  N.T. 


Bare  Copper  Wire  and  Cable 
Weatherproof  Wire  and  Cable 
Office  and  Annunciator  Wire  and  Cable 
Paper  Insulated  Cable 
Power,  Telephone,  Telegraph 


Pklladelpkla  Ckleas*  9mm  Fmclac* 


Show  Wltdow  Cord  Uap  Cord 

Lowell  Insulated  Wire  Co. 

Lowell,  Mass. 

CtoctrtoUiMWIre  TekihooeWIra 
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OKONITE 

Insulated  Wires  and 
Cables 


CANDEE  PAT. 
POTHEADS 


OKONITE  TAPE 


MANSON  TAPE 


>^0  N/^ 


TRADE  MARK 
REG.  US.  PATENT  OFFICE. 


The  Standard  for  Rubber  Insulation 


Initially  high  factory  tests  are  gratifying;  but 
how  much  more  gratifying  to  have  this  excellence 
uniformly  maintained — even  exceeded— years  after 
your  wires  have  been  installed. 

OKONITE  improves  with  age. 


The  Okonite  Company,  Ltd. 

253  Broadway,  New  York 


ELECTRO  MAGNETS 

THE  ACME  WIRE  CO. 

NEW  HAVEN,  CONN. 


NIW  YORK  OFFICE: 


20  OORTUNDT  ST. 


LICENSEKS  OF  THE 

VARLEY  DUPLEX  MAGNET  OO. 


1887  1908 

National  Code  Standard 

Insulated  Wires  and  Cables 

CMmo,  W.  CHICAGO  INSULATED  WIRE  AND  MFC.  CO.  411  MulH  Ws 


Vacuum  Drying  and 
Impregnating  Machines 


Manufactured  b.^ 


Buffalo  Foundry  &  Machine  Co.' 

BUFFALO,  N.  Y. 


WINDING  MACHINERY 

FOR  INSULATING  WIRE 
AMERICAN  INSULATING  MACHINERY  CO. 

H.  W.  Mr.  HsMNNk  Md  Oxfwd  tliMts,  FMUUXLFHIA,  FA. 


INSUUTING  MACHINERY 

BRAIDING,  TAPING,  WINDING,  TWIN¬ 
ING,  CABLING,  STRANDING,  POLISHING 
AND  MEASURING  MACHINES,  CABLE 
COVERING  BRAIDERS. 

FINE  CASTINGS  A  SPECIALTY 

NEW  ENGLAND  BITT  COMPANY 

401  PCARL  STREET  PROVIDENa.  R.  I.,  U.  S.  A. 


BELDEN  OFFICE  ANNUNCIATOR  CABLES 


For  Interior  Use  in  Oilice  Bniidings,  Heteis,  etc. 

The  conductors  are  No.  18  Annunciator  Wirft,  cabled  singly,  in  pairs 
and  color  coded.  We  make  similar  cables  for  use  in  damp  places,  satu¬ 
rated  in  weatherproof  compound.  Samples  and  prices  on  application. 

BELDEN  MANUFACTURING  COMPANY 

104  MICHIGAN  STREET,  CHICAGO  t 


S  T  A  R  —A-..  BRAIVD 


Electrical 


Goods 


Pure  Copper  Wire,  hard  drawn  and  soft — 
highest  conductivity  guaranteed. 

Brush  and  Battery  Copper,  annealed  and  hard. 

Copper  Battery  Plates,  for  electro-plating. 
Switchboard  Copper,  in  all  shapes. 

Commutator  Bars,  1 200  different  sizes. 

Copper  Bars,  round  and  rectangular. 

Drawn  Zinc  Battery  Rods. 

Write  for  net  prices  and  stock  sheet 

U.  T.  Hunger! ord  Brass  &  Copper  Company 

497-SOl  PEARL  STREET.  NEW  YORK 


“DETROIT” 

RUBBER  COVERED 

WIRES 

DETROIT 


INSULATED  WIRE  CO. 

DETROIT,  MICR 


Platinum 


CONTACTS  Of  ALL  FORMS 
WIRE  FOR  WIRELESS 
TELEGRAPHY 
RESISTANCE  WIRE 
WIRE  ANO  SHEET  FOR 
ALL  PURPOSES 


American 
Platinum  works 

NEWARK.  N  J. 


Scrap  Purchased 


NATIONAL  ELECTRICAL  CODE 
STANDARD  and  odmr 


Rubber  Covered  Wires 


mi 


RUBBER  INSULATED 


Lead  Covered  Cables 


Successfully  meet  the  exact¬ 
ing  requirements  of  all  classes 
of  high-grade  electrical  service, 
whether  for  lighting,  power,  tele¬ 
phoning  oc  signalling.  Their  con¬ 
struction  insures  uninterrupted 
service  under  the  most  trying 
conditions. 

Our  method  has  always  been  to 
aim  at  the  highest  standard  of 
quality. 


reqiurements. 


ELECTRICAL  WORLD. ' 
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“Cfclori&e  ^Vccumulutor”  "  or  AccttiituI«tor"  ^ccttmulttfor" 

For  Office  Building  Electric  Plants 

The  “Cbloribe  Hccumulator” 

•orrectstlie  fluctuations  of  voltage  caused  by  Electric  Elevators.  Gives  a  24-hour  electric  light  and  power  service  with 
a  minimum  number  of  hours  run  of  generators.  Is  always  ready  to  take  the  load  in  an  emeig;ency. 

TheElegtric  StoraisiBatteryGo. 

1*88  PHILADCLPHIA  1808 

WBW  YORK  BOSTON  CHICAGO  ST.  LOUIS  CLEVELAND  ATLANTA  SAN  FRANCISCO  TORONTO 


The  Peak  Load 

will  have  no  tcrron  for  you  if  you  arc  fortified  with  a  battery 
of  STANDARD  ACCUMULATORS.  Hard  service  has  no 
detrimental  effect  upon  them,  because  they  contain 

**The  Plate  That  Cannot  Buckle” 

— ^the  plate  that  keeps  the  active  material  always  in  full 
contact  with  the  electrodes.  Want  proof? 

standard  Electric  Accumulator  Co. 

141*  Broadway,  New  York 


OH  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  IQ 


The  GOULD  COUNTER  E.  M.  F.  BOOSTER  has  sur- 
rived  unaltered,  unchanged,  a  continuous  period  of  seven  years^ 
actual  service. 

We  are  prepared  to  contract  for  storage  batteries  to  regulate 
Alternating  as  well  as  Direct  current.  We  invite  a  most  critical 
examination  of  the  record  of  Gould  installations. 


W rite  for  Our  Bulletins, 


Salts  Oficst— 
BOSTON: 

t9  State  Street 
CHICAGO: 

Rookerj  Building. 
SAN  FRANCISCO: 

Creaaley  Bldg. 
TORONTO,  ONT.: 
a  Bloor  St,  E. 


Oj/lics— 
NEW  YORK: 
MI  Fiftk  Ave. 

fytrks~- 
DEPEW,  N.  Y. 


(If) 


.ECTRIC  TURN. 


Engine  Efficiency  Is  Higher 


at  constant  load  than  on 
heavy  fluctuations.  Any 
engine  man  will  tell  you  so. 
You  cannot  keep  the  load 
from  varying  but  you  can 
supply  the  variations  from 
a  battery  and  run  your 
engines  under  better  condi¬ 
tions.  We  can  tell  you  how 
to  do  it. 


ENERAL  STORAGE  BATTERY  CO 

Office  and  Works:  BOONT.ON,  N.  J 


WE  make  a  specialty  of  two-plate  and 
three-plate  cells  for  the  above-named 
classes  of  service.  We  have  had  con¬ 
siderable  experience  in  this  line  of  work  and  will  be 
glad  of  an  opportunity  to  convince  you  that 
National  Batteries  are  particularly  well  adapted  to 
telephone,  signal  service  and  similar  work. 

Send  for  prices  and  particulars. 


Small  Storage  Battery  Units  for 
Telephone,  Alarm  Signal  Service 


NATIONAL  BATTERY  CO.,  Buffalo,  N.Y 

Makers  of  Storage  Batteries  for  All  Purposes 
CHICAGO  OFFICE:  1040-1045  OLD  COLONY  BUILDING. 


For  Electrical  Purposes 
Silk  for  Insulating  Finest  Wire 
ALL  KINDS  BRAIDING  SILK 

54  HOWARD  STREET 
NEW  YORK  CITY 


PDRRSTB  Voccf.^i^»n6 


P  The  WORLD  I  Graphite  electrodes 

excel  all. 

INTERNATIONAL  ACNE80N  GRAPHITE  COMPANY 
Wtagara  Falls,  N.  Y.,  C.  1^  A. 


WIN  A 

in  1  STORAGE 

FOR  ALL 
PURPOSES  , 

W ILLA 

lUl  BATTERIES 

Manufactured  by 

The  Wi  1  !ard5tora$e  BatteryCo . 
Cleveland.  Ohio 

ELECTRICAL  WORLD. 


We  have  the  finest  equipped  plant  in  existence  for  making 

INSULATED  CAMBRIC  CLOTH  and  TAPE 

and  we  make  the  best  goods.  The  price  is  right,  too. 


THE  PACKARD  ELECTRIC  COMPANY,  Warren,  Ohio 


Clay  is  clay — sometimes 

Frequently  it’s  clay  plus  a  lot  of  most  undesirable 
matter.  Anyway  it  requires  the  right  clay  and  ex¬ 
perience,  high-class  workmanship  and  correct  factory 
equipment  to  turn  out  durable  and  satisfactory  con¬ 
duit.  We’ve  been  making  good  conduit  ever  since 
wires  have  been  put  under  ground.  That’s  one  reason 
why  “  Camp  ”  quality  is  the  recognized  standard. 

THE  H.  B.  CAMP  CO. 


NEW  YORK 

FLATIRON  BLDG. 


PITTSBURG 

FULTON  BLDG. 


CHICAGO 

COM’L  NATL  BANK  BLDG. 


AMERICAN  CONDUIT  CO. 

Manufmcturers  of 

BITUMINIZED  HBER  CONDUIT 

140  Naasan  Street.  New  York  City 

East  Ckleaoo.  ladlaaa 


Los  Angeles 


JOHN  A.  ROEBLING’S  SONS  CO. 
San  Francisco  Portland 


Let  US  make  a  thorough  investigation  of  your  line 
situation  and  design  for  you  an  UNDERGROUND 
CONDUIT  SYSTEM  in  its  entirety. 

GT[^  .  Exptrt  Conduit 

•  IKl  »  yJeSt  Contractor  and  Enginotr 

277  Broadway,  N.  Y. 


COPE  CONDUIT  RODS 

FOR  QUICK  COUPLING 

Hickory  Rods,  3  and  4  lengths.  Steel  coup¬ 
lings,  75,000  have  been  sold. 

Write  for  Catalog — It  describes  these  and 
^  other  good  tools  for  underground  construction. 


Something  Unusual 


will  be  announced  by  us  in  this  space  January  2, 
1909. 

We  are  going  to  start  off  the  new  year  with  a 
rush. 

There  are  no  less  than  52  engineers  who  are 
going  to  be  “something  In  the  pocket”  as  a  direct 
result  of  the  offer  we  will  make. 

Remember,  watch  and  act. 


Minerallac  Comparty 

839  Monadnock  Block  3  Chicago 


T.  J.  COPE 

8344  N.  15tlaS«. 
^PHiladelpKia, 


THE  CHA.RN/1  OF  GOOD  SERVICE 

is  always  present  with  the  use  of 

SFEITDORF  Ignition  A.pparatus 

Because  it  gives  the  best  service  to  others 
is  the  strongest  reason  you  should  use  it. 

C.  F.  SFEITDORF 

Walton  Avenue  and  138th  Street 
NEW  YORK 


^^%55^ITRIFIED  duct 


Quick  delivmy. 
Write  fot  pnees. 

AMERICAN  SEWER  PIPE  CO. 

pirrsBUkG.  PA. 
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Vi*fr,  V.  5. 


Breakage  is  a  big  item  in  ordinary  conduit 
installations,  averaging  from  7  per  cent,  to 
10  per  cent,  “from  factory  to  ditch.”  In 

Orangeburg 
Fibre  Conduit 

this  loss  is  reduced  to  a  minimum— the  aver¬ 
age  loss  being  less  than  1  per  cent. 

Orangeburg  Fibre  Conduit  is  lighter 
and  easier  to  handle.  It’s  not  apt  to  be 
injured  if  dropped  or  struck,  and  even 
though  a  section  should  be  damaged  the 
uninjured  portion  can  be  used  by  simply 
sawing  off  the  broken  parts. 

Write  for  "The  Conduit  Book" — it  contains 
much  valuable  information  on  conduit  installa¬ 
tions.  Sent  free  on  request. 

The  Fibre  Conduit  Company 

Main  Office  and  Works;  Orangeburg,  N.  Y. 

Chicago  Office:  1741  Monadnock  Building 
i  San  Francisco.  Cal. 

Pierson,  Roeding  &  Co.K  Los  Angeles,  Cal. 

*  Seattle,  Washington 

McClary-Jemison  Machinery  Co.,  Birmingham,  Ala. 


Clark  Insulator  Clamps 


Standard 
Type  B  (Pat.)  for 
use  with  small 
standard  insula¬ 
tors.  Cast  from 
copper  bronze  or 
malleable  iron 
with  steel  car¬ 
riage  bolts.  Other 
typM  for  every 
service. 

Write  for  boUatiM 
Clark  Electric 
A  Rli0.  Co. 

1 35  Broadway,  Now  York 


Any  Transmission  Line 

equipped  with  coal-fired  insulators  is  a  chain  with  a  weak 
link.  Our  insulators  are 

'  Gas-Fired 

and  are  (tee  from  sulphur.  Insulaton  of  greater  tdiabili^ 
ate  irot  manufactured.  We  make  all  types,  (or  all  kinds 
of  service.  Our  Catalog  goes  into  detail.  Write  (or  it. 

The  New  Lexington  High- 
Voltage  Porcelain  Co. 

New  Lexington  Ohio,  U.  S.  A. 

CoBoral  Western  Agents  t 
Central  Electric  Co..  Chicago,  111. 

Pacific  Electrical  Works,  Los  Angele^Cal.,  Agents  for  California. 
The  Pobea  Supply  Co.,  Seattle  and  Portland,  Agenta  for  Waah- 
ington  and  Oregon. 


i/ictor 
Snsulators 


^ewartl  ike  earefui 
Suard  ike  eareieee 


ZfAm  ymemlmter  SS—A 

•ent  em  rmfueet 


Vho 

jCocke  Snsuiatot 


POLES 


Idaho  Rid  Codar 

Ratidant  Preduears 

>AND  DOINT  LUMBER  S  POLE  CO.,  Ltd. 
lAND  rOINT,  IDAHO 


t&AHO  CEDAR  POLES 

Buy  Direct  from  The  Prcefucers 

LUMBER  CeWPANY  ltd* 

-  SANDPOINir  r-x.  fr/f.t-io 


SOUTHERN  EXCHANCECO 


>01  WARREN  ST  MEW  YORK 


No  Other  Boiler  Compound 
Is  Warranted  to  Do  This 


Loak-No  Permanently 
Stope  Leake  In  Anything 
Made  ef  Iron  or  Steel 


We  absolutel)[  warrant  Magic  Boiler  Compound  to  remove  scale 
already  formed  in  any  boiler  in  any  locality,  in  any  water;  to  prevent 
more  scale  forming;  to  remove  oil  or  grease;  to  stop  minor  leaks,  to 
stop  pitting  and  galvanic  action;  not  to  injure  the  metal  in  boiler; 
not  to  evaporate;  not  to  affect  the  packing,  lubricants  or  product 
of  your  plant  which  comes  in  contact  with  the  steam ;  not  to  cause 
boiler  to  foam  and  not  to  injure  any  valves. 


It  is,  in  reality, 
a  powdered  iron. 
When  mixed  with 
water  and  ap¬ 
plied  like  putty  to 
cracks,  spongy 
spots,  sand  holes 
or  blow  holes  in 
or  steel 


MAGIC  BOILER  COMPOUND 


will  do  what  no  other  compound  will  do,  because  it  works  on  a 
different  principle.  Its  action  is  mechanical  and  not  chemical.  Iron, 
under  heat,  attracts  Magic  like  a  magnet  does  steel.  It  is  drawn 
through  the  cracks  in  scale  and  works  its  way  between  the  scale  and 
the  iron,  coating  it  in  much  the  same  manner  as  cylinder  oil  coats  the 
surface  of  a  cylinder  This  action  loosens  the  scale  and  it  drops  off. 
The  scale  sediment  can  then  be  blown  off  or  washed  out. 

We  will  send  you  enough  Magic  Boiler  Compound  for  a  60  days’ 
trial  with  the  distinct  understanding  that  if  it  does  not  do  exactly 
as  claimed  in  our  warranty,  when  used  according  to  directions,  we 
will  make  no  charge  therefor. 

Could  we  be  fairer  ?  Under  these  conditions  you  take  no  chance 
whatever. 

Send  today  for  special  trial  and  booklet. 


iron 

articles,  it  makes  a  j 

permanent  repair  |  /RL  n  9 

that  looks  just  — - 
like  the  iron  itself.  Is  not  affected  by  any 
heat,  acid,  gas  or  oil  that  iron  will  stand, 
and  will  hold  any  pressure  up  to  1000 
pounds.  Should  be  in  every  plant. 

Saves  shut-downs — saves  many  articles  from 
the  scrap  pile.  Write  for  Booklet. 


H.  W.  JOHNS-MANVILLE  CO 


iuifactirirs  of  Asbistit  aid  Magaosla  Prodacts,  Atbaslot  looflags,  Packlags,  Elictrical  Sippllas,  Etc. 

New  York  Philadelphia  Buffalo  Kansas  City  '  Seattle 

Milwaukee  St.  Louis  Detroit  Minneapolis  Dallas 

Chicago  Pittsburg  Baltimore  San  Francisco  London 

Boston  Clereland  New  Orleans  Los  Angeles 

For  Great  Britain  and  Continent  of  Europe: 

TURNERS  ft  MANVILLE,  LTD.,  Hopetoun  House,  5.  Lloyds  Ave.,  London,  E.  C. 


CHICAGO  GRIP 


The  most  effective, best  (jji  - 1 

made,  easiest  handled,  (Q 
and  cheapest,  smooth 

jaw  grip  on  the  market,  equally  effective  on  copper  or 
iron  wire. 

HAVEN^S  CLAMP 

The  most  general  in  use  for  general  work. 

Send  3  cents  in  stamps  for  60 
p^e  illustrated  catalog  of 
Lineman'sft  Electrician's  re* 

^  quisites.  See  our  exhibit 

■>  Electrical  Show,  January 

16tb,  to  30tb  1909 


Perfect  Insulation 


Trade  Marl^eg.  U.  S.  P  &  B  goods  possCM  the  high- 
Pat.  Office.  ggt  insulative  efficiency  and  meet 

every  requirement  in  electrical  work. 

P  A  B  ELECTRICAL  COMPOUNDS 
P  A  B  INSULATING  VARNISHES 

(Bakiac  aad  Air  Dryhsi) 

P  A  B  INSULATING  TAPE 


Write  for  SpeeifUations  and  BooUet  Ne.  55. 

THE  STANDARD  FAINT  COMPANY 
100  WMliam  Straat  .  .  .  .  N, 


W.  R.  OSTRANDER  &  CD. 

Mammfaeturers 

BLECTRIC  BELLS 

ANNUNCIATORS 

SPEAKING  TUBES.  ETC. 

ELECTRIC  LIGHT  SUPPLIES 

Ftctory,  1433-1439  De  Kah  Ave.,  Brooklya  22  OEY  ST.,  NEW  YORK 


) 


r 
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Every  Leak  Stopped  Is  Money  Earned 

The  core  losses  in  all  transformers  cause  some  waste  of 
power— but  in 

Moloney  Silicon<Steel  Transformers 

these  core  losses  are  lower,  we  believe,  than  in  any  other 
transformers  on  the  market.  We  guarantee  them  not  to 
exceed  certain  definite,  specified  amounts. 

Our  catalog  describes  them  tn  every  detail.  Shall  we  send  you  a  copy? 

MOLONEY  ELECTRIC  CO.,  St.  Louis,  Mo. 

C.llina  WESCO  SUPPLY  CO.,  St  Louis,  Mo.;  Ft.  Worth,  Tex.;  Birmingham,  Ala.  and  Denver,  Colo, 

selling  Ageiil.  £  ,J.  PRINGLE  CO.,  Ltd.,  Montreal,  Toronto  and  Winnipeg,  Can. 

COMPLETE  STOCKS  CARRIED  WITH  AGENTS  IN  ALL  THE  ABOVE  NAMED  CITIES. 


PITTSBURGH  TRANSFORMERS 

carried  in  stock  in  principal  cities  for  immediate  shipment 


SALES  AGENTS: 

Central  Electric  Co.,  Chicago  B-R  Electric  &  Telephone  Mfg.  Co..  Kansas  City 

Robertson  Electric  Co.*  Buffalo  Rumsey  Electric  Co.,  Philadelphia 

C.  S.  Knowlea,  Boston  Interstate  Electric  Co.,  New  Orleans 

Tel-Electric  Co.,  Houston  Southern  Electrical  Co.,  Nashville 

Iron  City  Engineering  Co.,  Pittsburgh  Adams  A  Downs,  Cleveland 

Northwest  Electric  Co.,  Calgary 


PITTSBURGH  TRANSFORMER  COMPANY,  Pittsburgh,  Pa. 


Lower  Your  Coal- 
Bills  and  Raise 
Your  Dividends 

by  using 

Peerless  Transformers 

Low  core  loss — low  full-load  temperature — 
thorough  insulation — right  prices — ^all  these 
mean  substantial  savings  for  you. 

Write  “Peerless”  into  your  next  order — and 
write  now  for  particulars. 


The  Enterprise  Electric 
Company 

Warren,  Ohio,  U.  S.  A. 


Agcnclcu: 


National  Electric  Supply  Co., 

Wash^ton,  D.  C. 
Sweeten-Crossan  Electric  Co., 

Philadelphia,  Pa. 
Erner  Electric  Co.,  Cleveland.  Ohio. 
Illinois  Electric  Co.,  Chicago,  Ill. 
Albert  Smith,  Milwaukee,  Wis. 
Northwestern  Electric  Equipment 
Co.,  St.  Paul,  Minn. 


Fobes  Supply  Co.,  Seattle,  Wash. 
Fobes  Supply  Co.,  Portland,  Ore. 
New  England  Electric  Co., 

Denver,  Colo. 
John  Deere  Export  Co., 

New  York  City 
J.  G.  SchafI  Electric  Co., 

Chambersburg,  Pa. 


Transformers  of  All  Kinds  for  All  Purposes 

_ 


Are  Yon  a  Judge? 

You  will  acknowledge  the 
superior  qualities  of  the 

SHAW  ARRESTER 

as  to  its  make-up  and 
characteristics.  It  is  , 'a 
winner.  Bulletin  "  H  ”  tells 
how  and  why.  Get  it. 

LORD 
ELECTRIC 
COMPANY 

213  W.  doth  Street 
New  York  City 

12-26-08 


M  Of  All  Qualities  in  Any 
Form  at  Lowest  Prices 

EUGENE  MUNSELL  &  CO. 

NEW  YORK  AND  CHICAGO 

Insulation  That  Is 

Micanite.  Linotapa,  M.  I.  C.  Compound,  Empire 
Cloth  and  Paper.  For  Years  the  Standard. 

MICA  INSULATOR  CO.,  Originators 

NEW  YORK  AND  CHICAGO 
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WESTINGHOUSl 


ew  Slael  Typ' 


Distrilbuatimisr  Traesformen 


16  Capacities,  ^  to  50  Kilowatts — 50  to  140  Cycles. 

Primary:  1100-2200  Volts.  Secondary:  110-220  and  220-440  Volts. 


The  Packing  Cases 


are  so  designed  that  Type  “S”  Transformers 
may  be  inspected  and  tested  without  removing 
them  from  the  cases.  All  terminals  are  within 
easy  reach.  Central  station  will  appreciate 
the  convenience  of  this  arrangement. 

Type  Transformers  are  fully  illustrated  and  described  in  Circular  1157. 

Ask  nearest  office  for  proposition  and  specifications. 


Westinghouse  Electric  &  Manufacturing  Co. 

AtUata  Buffalo  Clorolaad  Dutrok  Now  Orlop  in  PkUburc  Sou  Froaciaco 

Bokfanoro  CUeoce  Dollop  Kobpos  City  Now  York  St.  Louio  Soottio 

Boatou  Ciaeuuiati  Douvor  Loa  Ancoloa  Minnoopolia  Pkilodolpliio  Sok  Loho  Cky  Syracuao 

ConoHot  CowoHion  Woatiacbeuao  Co..  Ltd..  Homikon,  Out.  Moxieoi  G.  &  O.  Broaiff  St  Co.,  Cky  of  Moaieo. 
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ORIGINAL  VULCANIZED  FIBRE 


Of  Special  Quality  for  Bn- 

_ _ closed  Puses,  Sleeves,  Handlei, 

nnVTV^V^^I  Railroad  and  other  Bushings, 

III  I#  l|  Ferrules,  Socket  Linings,  Light 

I  I  Jlllji^  Bearings,  Electrical  Conduit. 

*  All  standard  aisea  carried 

in  atook.  Colora:  Red, 
Blaok  and  Cray. 

We  manufacture  the  highest  grade  o^y.  Sheela, 

Rods,  Waahera,  DIsea,  Cleata,  Cord  Adjualera 


Shaeta  in  thicknesses  up  to  IV'  carried  In  atcok. 
Write  for  prices,  samples,  and  fmther  information.  2 


AMERICAN  VULCANIZED  FIBRE  CO.,Wiliiington,De1. 


'A  1 


There’s  no 
chance  for 
argument 

about  the  amount  of  cur¬ 
rent  a  customer  has  con¬ 
sumed,  if 


The  Flat 
Rate  Controller 


presides  over  his  supply.  It  allows  him  to  use 
a  definite,  predetermined  amount  of  current — 
and  no  more. 

And  he  pays  for  it  in  advance  or  every  thirty 
days. 

It  makes  it  more  convenient  for  him  -to  buy 
current — and  more  profitable  for  you  to  sell  it.  \ 

Full  particulars  and  prices  are  yours  for  a  , 
word.  Write* 


The  Universal  Mfg.  Co. 

206-208  Illinois  Street,  CHICAGO,  ILL. 
CENTRAL  ELECTRIC  CO.,  CHICAGO 

Western  Sales  Agents 


MICA  PRICES  REDUCED 

Compare  the  quality  of  our 
Manufactured  Mica,  with  what 
you  have  been  receiving  from 
our  competitors. 

Why  Pay  Fancy  Prices? 

CHICAGO  MICA  CO. 

VALPARAISO,  INDIANA 


METROPOLITAN  ELECTRICAL 
SUPPLY  COMPANY 


oat 

U  H 

L*.  '••••  / 

A  /  oi 


184  Lake  Street,  CHICAGO,  ILL 

Everything  Electrical 

Aseala  far 


Crescent  Insulated  Wire  A  Cable  Company 
Navalite  Rigid  Conduit 
De  Ronde’s  Insulation  Paint  and  Polish 
United  States  Incandescent  lamps,  etc. 

W«  carry  large  stocks  and  make  prompt  shipments  at 
bottom  prices. 


REPAIRING  &  CALIBRATION 
WATTMETERS 

Special  rates  le  tke  Central  Statlens  for  large  quantities. 

E.  W.  PAUL  &  COMPANY 

1109  Diamond  Bank  Bldg.  Pittaburg,  Pa. 


Made 

VHFETS  RODS 
TUBES  vnS“'ERs 
nisf's  special  shapes 


ELECTRICAL  WORLD. 


Type  K  Single-Phase  Meter. 


The  Type  K  Meter 

stands  for  all  that  is  good  in  an  integrating  wattmeter.  Thousands  of 
users  stand  for  the  Type  K  Meter  because  its  good  shows  in  service. 
The  design  is  right — it  is  proved  by  years  of  good  service,  but  it  is 
better  to-day  than  ever  because  we  improve  the  details  to  meet  new 
conditions. 

The  Type  K  Meter  is  always  ready  for  all  conditions. 

“  They  can't  be  beat." 

T rue  in  more  ways  than  one. 

Ask  for  Bulletin  1053 

SEE  OUR  EXHIBIT  AT  THE  ELECTRICAL  SHOW.  CHICAGO.  JAN.  16  TO  30.  1909 


Sales  Offices 

AtUats  CUcsso 

Boston  Grand  Rapids 

Cincinnati  Now  Orleans 

New  York 


Main  Office 

Fort  Wayne,  Ind. 


Sales  Offices 

Pittsberc  St.  Panl 

PhiladelpUa  Saa  Fraaeisee 

St.  Lonis  Syraense 

Seatde  755 


How  Arc  Your  Batteries  ?  KENT  POCKET  METERS 


The  “Connecticut"  Pocket 
Meters  will  tell  you 

Jf  I  TWO  METERS  IN  ONE 

0-6  Volts,  0-30  amperes  $5.00 
AainMtsr  oaly  — O-JO  Aatfsras  SSJS 
The  ampere  side  is  used  for  tsst- 
^  betteries,  the  Tolt- 

YHIHr  J  age  side  for  storage  betteriee. 

Accerste,  Dursblcr  Low  In  Pries 
SEND  FOR  ameULAR  Me.  se. 

CONNECTICUT  TELEPHONE  &  ELEC.  CO. 

MERIDEN,  CONN.,  U.  S.  A. 


THE  STANDARD  BATTERY  TESTERS 

Hand  graduated — accuracy  guaranteed. 

Dead  beat — quick  reading. 

Unbreakable  celluloid  window. 

Combination  Volt-Ammeters 

(To  read  amperes,  press  button) 

0-6  volts,  0-30  amperes,  $6. 

O-lO  yolts,  0-30  amperes,  $7. 
Volteeters,  0-9  volts,  $4;  0-20  volts,  $5. 
AsuMler,  0-30  amperes,  $4. 

ATWATER  KENT  MANUFACTURING  WORKS 
34  NerUi  Sixth  Street,  Philadelphia,  Pa. 


When  porchasiog  a  battery  tester  spedly 
"Robert"  and  be  assured  oi  an  aecnrate 
and  guaranteed  instmment. 

SEND  FOR  CATALOG 
Pocket  Volt-Ammeters  -  S6JI0 

**  Volt-Meters  -  •  4J)0 

**  Ammeters  -  4JW 

ladoding  Leather  Case. 

tobert  Instromeiit  Co^  46  Shelby  SL,  Detroit,  Web. 


TEST  YOUR  BATTERIES  WITH  AR 

ELDREDGE  BATTERY  VOLTMETER 

For  Testing  Primary  and  Storage  Batterks, 
0  to  3  volts,  0  to  6  volts.  0  to  10  volts. 

KLORSDCE  ELECTRIC  MFa  CO. 
SeHeaRsIS.  Staae  U.  t.  A. 


Columbia 

Meters 


Every  one  it  accurate 
when  you  get  it  and 
stays  so 

Write  for  pikes 


COLUMBIA  METER  CO. 
IndisBspolU.  Indisns. 
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THE 


NEW  METER 


just  developed  by  this  company 
surpasses  anything  that  has  yet 
been  accomplished  in  the  meter 
art.  Experts  pronounce  it  as 
fulfilling  the  most  exacting 
requirements  of  modern  central 
station  practice. 


Write  for  Bulletin. 


Duncan  Electric  Manufacturing  Co. 

Lafayette,  Ind. 


Tbe  Hoyt  L  (I.  Voltammeter  TACHOMETERS 


Made  on  the  Interehangeable  UdH  Plan. 


This  arrangement  combines  two  T5rpe  C  35 
instniments  mounted  on  a  single  base,  and  are 
independent  of  each  other  so  that  either  instru¬ 
ment  may,  in  case  of  necessity,  be  removed 
without  disturbing  the  other.  Instruments  may 
also  be  rotated  to  permit  of  using  them  vertically 
(one  above  the  other)  or  horizontally  (side  by 
side).  They  have  been  in  commercial  use  on 
Electric  Vehicles  for  the  past  year,  and  have 
given  excellent  satisfaction.  Size  8}  x  4^  inches. 

Ask  for  BtdUtin  E.  W. 

Hoyt  Electrical  Instmment  Works 

rmcooi,  NEW  hampshiie. 

N.  L  Office,  161  Snuier  SL,  Bostoa. 


Our  No. 4  Hand  Tachometers 
will  register  speeds  in  either 
direction  from  30  to  4,000 
revolutions  per  minute.  Only 
one  spindle  required  for  all 
four  speed  ranges.  The 
change  from  one  speed  range 
to  another  can  m  effected 
while  the  Tachometer  is  in 
use,  by  pushing  the  thumb 
dide  on  the  face  up  or  down. 

Stnd  for  Catalogu*. 

Schachardt  &  Schotte 

IM  Liberty  Street.  New  Yoric 


Tki  Uoinrsal  d’Arsonial  Galiaaonatar 

Coaveaieiit,  Sensitive,  Portable 

Can  be  Quickly  chansed  from  Dead 
Beat  to  Ballistic.  An  inexpensive, 
high-srade  instrament. 

FIEDK.  PEABCE  CO..  18 1 20  lOSE  ST..  New  Yorkaty 
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Say  Well 
is  good, 

2)o  Well 
is  better 


Tho  so  many  good  things  can  be  said  about  really 
good  electrical  instruments,  we’ve  gone  further  and 
have  done  well  in  getting  out  this  new 

Keystone  ■ 
Instrument 

It’s  our  new  Type  H,  horizontal  edgewise  type.  It 
takes  less  room  on  a  board  than  any  other  of  similar 
type  but  the  scale  is  larger  and  more  easily  read  at  a 
distance.  Only  two  holes  to  drill  for  mounting  voU~ 
meters  and  ammeters,  four  for  wattmeters.  Made  for 
A.  C.,  D.  C.  or  A.  C.  and  D.  C.  and  right  up  to  the 
top  notch  of  Keystone  Quality. 

Keystone  Electrical  Instrument  Co. 

9th  Street  and  Montgomery  AVe.,  Philadelphia 

Sete  York  Poston  Pittsburgh 

Hudson  Germ.  Pldg.  179  Summer  St.  W estinghouse  PIdg. 
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The  Anderson 
Time  Switch 

will  open  or  close  electric  circuits 
at  any  time  ol  day  or  night.  It  is 
simple,  n^ed  and  substantial, 
and  never  fails  to  do  its  work. 

Every  deteil  of  its  mechanism 
and  operation  is  interestinoly 
described  in  our  bulletin,  mailed 
at  your  request. 

Albert  &  J.  M.  Anderson 

Mfg.  CO.9  BostOB,  Mass.,  U.  S.  A. 

Branches:  New  York,  13S  Broadway 
Chicago:  175  Dearborn  St, 

London:  Moorgate Station  Chambers 

^4ev^York:  R.  W.  Marshall  &  Co. 
San  Francisco:  Ecclesft  Smith  Co. 
Toronto:  A.  H.  Winter  Joyner 
St.  Louis:  T.  C.  White 


The  First  Step  Toward  Economy 

is  the  use  of  The  Ideal  Recorder 

“The  Instrument  that  never  forgets” 

Central  Laboratory  Supply  Co. 
Lafayette,  Ind. 


Accurate,  Compact,  Inexpensive 

VOLTMETERS,  AMMETERS 
and  VOLT-AMMETERS 

Send  Jor  complete  catalog. 

L.OUIS  lif.  PIGNOL^T 
78  CortlBBdt  Street  New  York 


Hudson  Terminal  Bldg. 

SO  Chnrch^St.,  New  York  City 


NEW! 

THE  CENTRAL  STATION 
STANDARDS ; 

SIEMENS 

Technical  Potentiometer 

for  checking  switchboard 
and  portable  instruments. 


SIEMENS 

Recording 

Volt,  Am,  and  iVattmeters 


SIEMENS 
Portable  Photometer 

for  incandescent  lamps. 


NEW! 

SIEMENS 

Complete  Meter  Testing 
Outfit 

For  testing  and  calibrating 
meters  and  for  making  other 
tests  about  the  plant. 


every  prominent  elec¬ 
trical  LABORATORY  IS  A 

reference  for  siemens 

INSTRUMENTS 
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THE  LEEDS  ft  NORTHRUP  CO. 

4901  Stenton  Avenue,  Philadelphia 

Monadnaek  Weak,  ChlMo* 


The  L.  &  N.  Portable  Testing  Seta  are  convenient  instruments  for  the 
accurate  measurement  of  resistance  and  location  of  faults. 

We  make  a  complete  line  of  Cable  Testing  Apparatus,  Standardizing  Appa¬ 
ratus  for  Calibrating  Ammeters  and  Voltmeters,  both  D.  C.  and  A.  C.,  Galva¬ 
nometers,  Resistance  Boxes  and  Standards,  Condensers  and  other  Electrical 
Measuring  Apparatus.  Catalogues  will  be  sent  on  request. 


Electrical  Measuring  Instruments 

Decade  PorteUe  Tettiiui  Seu  _ 2 


Company 

MAKERS  OF  ELECTRICAL  APPARATUS 


A.utomatIc  Controllers 


Direct  or  Alternating  Current 

for 

FREIGHT  OR  PASSENGER  ELEVATORS 
MECHANICAL,  CARSWITCH  AND  AUTOMATIC 

SELF  STARTEK8  FOR  PUMP  AND  AIR 
COMPRESSOR  MOTORS.  PRINTING  PRESS 
AND  ALL  CLASSES  OF  REMOTE  CONTROL 

INC.  1888 — 20  YEARS*  EXPERIENCE 

AUTOMATIC  SWITCH  COe 

121  Liberty  Street  New  Yortc 

Chicago  Olficct  1428  MarqucMe  Bulldlag 


OIL  AND  POLE  TOP  SWITCHES 

Solid,  Indestructible,  Self-contained  Oil  Switches  for 
Voltages  Over  20,000,  and  Hand  or 
Automatic  Control. 

Pole  Top  Switches  that  unfailingly  open  all  phases  at 
once .  Controlled  from  the  ground . 

SEND  FOR  CIRCULARS. 

Plane  ElECTUC  and  HlNUFlCmiNG  CO. 

••4  MISSION  STREET!  SAN  FRANCISCO.  CAL. 


For  informatioB  rq^ding 

ROLLER-SMITH 

WHITNEY 

SWITCHBOARD  EQUIPMENT 
AND 

HARTMAN  S  BRAUN  APPARATUS 

Addrs*  ■ 

HAONADO  S  ROLLER,  SALES  AoMTS 

SOS  BROADWAY,  NSW  YORK 

1431  PMfk  Bansias.  PlMihars  111  New Moataoaery  Iweet 
f  31  WBUmnob  BeildiM  8aa  Fiaaetoee 

Gtevelead  1101  Mesadaoek  Blosk,  Chleege 


''American”  D.C.  Voltmeters  and  Ammeters 


Siemens  &  Halske  Precision  A.  C.  Voltmeters,  Ammeters  and  Watt¬ 
meters;  Frequency  Meters;  Kelvin  Electrostatic  Voltmeters;  Pocket 
Voltmeters,  Ammeters  and  Combined  Volt  and  Ammeters;  Hot-wire 
Voltmeters  and  Ammeters;  ’Recording  Voltmeters.  Ammeters  and 
Wattmeters;  Tachometers;  Wolff  Potentiometers,  Bridges,  Jlattst- 
ances,  etc.,  etc.  -  *'■- 

We  make  a  specialty  of  the  best  instruments  that  are  of  inter^t 
to  electrical  men,  for  both  commercial  and  research  work. 

Write  for  Bulletin  660,  just  published.  It  tells 
about  the  various  Bulletins  and  Catalogs  we  tssue 

JAMES  G.  BIDDLE,  1114  Chestnut  St.,  Philadelphia 
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“SCHUREMAN” 

Elevator  Controllers 


FOR 

ALTERNATING 

CURRENT 

MOTORS 


TYPE  *‘ASO» 

FOR 

HAND  CABLE  CONTROL 


OUICK-BRBAK.  ENCLOSED 
REVERSING  SWITCH. 
SOLENOID-OPERATED 
RHEOSTAT.  PR0V1DINO  - 
MO-VOLTAGB  RELEASE. 
CARBON  ft  COPPER 
"BUTT-END”  CONTACTS. 

NO  SLIDING  CONTACTS. 
NOISELESS  SOLENOID. 
VACUUM  DASHPOT 

WE  SPECIALIZE  IN 
ELEVATOR  CONTROLLERS 
AND  SELF-STARTERS  FOR 
ALL  KINDS  OF  SERVICE, 
A.  C.  AND  D.  C. 

WRITE  US  AND  GET  THE 
BENEFIT  OF  OUR  14 
1 0  H.P.  220  V.  Type  “ ASD"  Controller  YEARS'  EXPERIENCE, 

for  ^ip  Type  Motor. 

J.  L.  SCHUREMAN  CO. 

70*86  West  Jaokson  Boulevard,  Chloago 
New  York  Sales  Olflcai  SS  Uberty  Street 
3  Phlladalphle  Sales  Offleei  IStS  Chesteut  Street 


We  Make  Oil  Switches  for  Every 
Condition  of  A.  C.  Service 

We  are  specialists  in  this  line,  and  if  you  cannot 
find  what  you  require  among  the  standard  switches 
listed  in  our  bulletins,  if  you  will  advise  us  of  your 
conditions,  we  will  gladly  submit  a  design  suitable 
for  your  work.  Write  to  us  when  you  are  needing 
anything  in  the  oil  switch  line. 

HARTMAN  CIRCUIT  BREAKER  CO. 
Mansfield,  Ohio. 


TrumbDll 

Panel 

Boards 

© 


Write  for  Catalog. 


The  TnuDbnU 
Electric  Mfg.  Co. 


Plslsvlllc.  Cosn. 

NEW  YORK: 

136  Liberty  SL 
BOSTON: 

4s>67  Olieer  SL 


Our  price  is  seldom  the  low¬ 
est.  We  take  it  for  granted 
when  you  ask  us  for,,  ap  price' 
that  you  want  the  best  or  you 
would  not  come  to  us. 

There  are  manufacturers 
larger  than  ourselves,  a  hundred 
times,  who  make  circuit 
breakers  just  as  they  make 
a  thousand  .other  things;  who 

I 

take  no  personal  interest  in 
what  they  do;  whose  sole  idea 
is  to  give  as  little  as  possible 
either  of  brains  or  material  for 
a  given  sum;  with  whom  cir- 
cuit  breakers  are  a  side  line  and 
a  troublesome  one  at  that. 

We  devote  practically  our 
entire  time  to  the  one  thing 
which  has  made  our  reputation 
—the  I.  T.  E.  CIRCUIT 
BREAKER — the  standard  to 
which  all  others  are  compared. 

THK  CUTTCR  CO.,  Philadvlphia 


/• 


AN  AUTOMATIC 
STARTER  OF  PROVEN 


value-SUNDH 


No  SUdlog 
Contacts 


Snail  Space 


Its  Value 
Has  Been 
Dem¬ 
onstrated 


Better 
Write  1)8 


Sundh  Electric  Co. 

1  1 5  Cedar  Stroet  tt  it  NEW  YORK 
RiprisiBtathrt  la  Oraat  Britala,  Elactric  Coatrol,  Llailtad,  aiatgaw 


Small  Springs  of 
Every  De^ription 


fonn  a  large  part  of  our  product. 
We  give  them  every  bit  as  much 
attention  as  we  give  our  Knife 
Switches  and  Switchboards. 

If  you  have  used  them,  you  know 
what  that  means. 

If  you  haven’t  used  them  you  owe 
it  to  yourself  to  find  out  about 
them. 

Write  for  our  new  illustrated 
catalogue. 

Worcester  Electric  Mfg.  Co. 


are  a  specialty  with  its.  Our  manu¬ 
facturing  facilities  aie  of  the  best, 
and  our  experienc*<^  in  this  line 
extends  over  more  "^lan  fifty  years. 
If  you  will  send  drallrogs  and  state 
conditions  under  which  springs  are 
to  work,  we  will  quote  prices  on 
springs  that  will  fully  meet  your 
requirements. 

Send  us  your  specifications  on  special 
screw  machine  product  up  to  |  inch 
round. 


The  Wallace  Barnes  Co. 


Bristol,  Conn. 


Panel  Boards 


You  ought  to  see  a 


KRANTZ 


Enameled  Steel  Cabinet 

Sheet  steel  with  comer  braces — built  in  our  shop 
every  bit.  One  piece  door.  Hinges  rivet  on. 
Heavy  outside  catch  and  lock.  Heavier  than  need 

be — but  that’s  your  advantage.  Price  is  no  higher.  See  Bulletin  20 — all  about  panel  boards  and  accessories. 


H.  KRANTZ  MFG.  CO. 


160-166  Seventh  St. 
117-123  Eighth  St. 


Brooklyn,  N.  Y. 


OtU  A  Squire^  San  Francisco  Southern  Electric  Co..  Baltimore  Doubleday-Hill  Electric  Co.,  Pittaburc  Stuart-Howland  Co.,  Boston 
Cataract  Electric  Supply  Co..  Buffalo  F.  R.  Jenkiua.  Chicaso  Electrical  Dealers  Co.,  Indianapolis 

Doxsee  &  Brainard,  St.  Louis  Sibley  dc  Pitman,  New  York 


OIL  SWITCHES  &  CIRCUIT  BREAKERS 

15,000  TO  100,000  VOLTS 
HAND  OR  ELECTRICALLY  OPERATED 
AUTOMATIC  OVERLOAD  RELEASE 
SELF  CONTAINED  OR  CONCRETE  CELL  TYPE 

KELMAN  ELECTRIC  &  MFG.  CO. 

1000  N.  aUki  St.,  Lm  Aateles,  Cal.  194  Leffeits  Place,  Brookhra,  N.  Y. 

Telephone — Prospect  6355 


THE  CONTROL  SYSTEMS  OF 

McLanthlin  Electric  Dumb  Waiters 

MEET  ANY  USUAL  REQUIREMENT.  SPECIAL 
REQUIREMENTS  EASILY  FULFILLED. 

GEO.  T.  McLAUTHLIN  CO. 

120  Fulton  Street  Boston 


ELECTRICAL  WORLD. 


CUTLER-HAMMER 


Moisture  -  proof 
resistance  units 
are  used  in  the 
smaller  sizes  o  f 
these  crane  c  o  n  - 
trollers  and  cast 
iron  grid  resist¬ 
ance  in  the  larger 
sizes.  The  resist¬ 
ance  units  are  sep¬ 
arately  removable 
and  the  grids  are 
so  assembled  that 
they  can  be  easily 
taken  out  of  t  h  e 
frame  in  banks, 
or  any  single  grid 
can  be  removed  from  the  bank  of  grids 
without  disturbing  the  others. 

The  accompanying  illustrations  show 
some  of  the  forms  in  which  these  crane 
controllers  are  made.  Type  A,  the 
smallest  size,  can  be  furnished  in  ca¬ 
pacities  of  from  1  to  5  H.P.  A  variation 
of  this  type  is  shown  in  the  cut  illus¬ 
trating  Rope  Operated  Crane  Con¬ 
troller,”  which  is  designed  to  be  op¬ 
erated  from  the  ground  by  means  of 
ropes.  Types  B,  C,  and  D  are  very 
similar  to  one  another  in  construction, 
the  difference  betw’een  these  three 
being  principally  one  of  capacity.  Type 
D — the  largest  standard  size  made — 
can  be  furnished  up  to  100  H.P.  at  500 
volts,  and  controllers  of  greater  capacity 
than  this  can  be  furnished  to  order. 

Standard  crane  controllers  are  de¬ 
signed  for  intermittent  duty  on  direct 
current  circuits,  but  we  are  also  pre¬ 
pared  to  furnish  special  controllers  for 
continuous  service — slow  speed  con¬ 
trollers  for  raising  flasks  in  foundries, 
and  similar  duty — and  crane  controllers 
designed  for  use  on  alternating  current 
circuits. 

Our  illustrated  booklet  on  crane  con¬ 
trollers  is  free  on  request  to  those  in¬ 
terested  in  this  subject. 


There  is  probably  no  class  of  serv¬ 
ice  in  which  electrical  apparatus 
is  subjected  to  harder  usage  than  in  a 
steel  mill.  The  making  of  steel  is  no 
child’s  play,  but  work  calling  for  rugged 
men  and  rugged  machines.  The  weak¬ 
ling  goes  to  w>e  wall,  and  goes  quickly, 
for  in  this  industry  the  law  of  the  sur¬ 
vival  of  the  fittest  works  24  hours  a  day, 
365  days  in  the  year.  There  is  no  let-up 
— no  chance  for  tinkering  with  appar¬ 
atus.  A  delay  of  an  hour  may  mean, 
the  loss  of  thousands  of  dollars.  Hence 
the  demand  of  the  steel  mill  is  for 
machines  that  will  “stand  the  racket.” 

#It  was  with  a  full 
knowledge  of  the 
conditions  to  be  met 
that  we  desl^gned 
the  line  of  crane 
controllers  described 
and  illustrated '  i  n 
this  advertisenKnt 
Our  Pittsburg  ofipce, 
located  in  the  WSart 
of  the  world’s 
greatest  steel- 
producing  territory, 
IS  in  close  touch 
with  the  require¬ 
ments  of  the  steel  mills,  and  Cutler- 
Hammer  crane  controllers  are  built  to 
meet  those  requirements.  They  are  of 
exceptionally  rugged  construction  and 
all  parts  subject  to  wear  are  made  renew¬ 
able  and  easy  of  access.  They  are  guar¬ 
anteed  to  operate  satisfactorily  under 
the  most  ti^ng  conditions  and  their 
fitness  for  thjs  class  of  work  is  attested 
by  the  fact  that  they  are  rapidly  dis¬ 
placing  all  other  types  of  crane  control¬ 
lers,  not  only  in  steel  mills  and  foundries, 
but  in  shipyards,  docks,  mines,  (Quarries 
and  other  places  where  the  ability  of 
electrical  apparatus  to  stand  up  under 
heavy  overloads  and  rough  handling 
is  of  the  first  importance. 

Some  of  the  advantages  of  these  con¬ 
trollers  may  be  briefly  summarized  as 
follows:  All  contact  segments  are  made 
of  hard  drawn  copper  and  are  of  unusual 
size  and  thickness.  They  are  machine 
made — insuring  uniformity.  They  are 
secured  to  the  slate  by  screws,  the  heads 
of  which  are  countersunk,  enabling 


Crane 

Controllers 

that  will 

**  stand  the 
racket” 


Rope  Operated  Crane 
Controller. 


roughened  contacts  to  be  smoothed 
with  a  file  without  injury  to  the  screw 
head.  Any  segment  may  be  readily  re¬ 
moved  from  the  front  of  the  controller 
without  disturbing  any  internal  con¬ 
nection 

No  “reversing  con¬ 
tacts”  are  used.  We 
have  succeeded  in 
eliminating  these  by 
devising  a  method  of 
connection  that  en¬ 
ables  us  to  reverse 
the  armature  of  the 
motor  without  em¬ 
ploying  any  contact 
segfments  other  than 
those  required  for  the 
commutation  of  re¬ 
sistance.  Of  these  no 
fewer  than  16  steps 
are  provided  in  each 
direction,  giving  grad¬ 
ual  speed  changes 
and  practically  elim¬ 
inating  sparking 
between  contacts. 

The  contact  segments  are  divided 
into  four  groups,  this  division  serving 
to  reduce  the  potential  across  each  set 
of  segments  to  one-fourth  of  what  it 
would  be  if  the  contacts  were  arranged 
into  a  single  group — the  form  of  con¬ 
struction  commonly  found  in  con¬ 
trollers  of  other  makes. 

Operating  levers  are  mad  einter- 
changeable  and  a  plurality  of  contact 
fingers  are  provided  so  that  damage  to 
one  or  two  fingers  will  not  put  the  con¬ 
troller  out  of  commission,  as  some¬ 
times  happens  with  apparatus  in  which 
a  single  finger,  or  pair  of  fingers,  are  de¬ 
pended  upon  to  carry  heavy  currents. 

Each  controller  is  equipped  with  a 
powerful  blow-out  magnet,  which  is  op¬ 
erative  on  all  contacts.  Careful  at¬ 
tention  has  been  given  to  the  matter  of 
insulation,  and  large,  easily  handled 
pieces  have  been  used  throughout. 
There  are  no  small  insulating  parts  re¬ 
quiring  delicate  adjustment. 


Small  Crane 
Controller. 

1  to  5  H.  P. 


Large  Crane 
Controller, 
to  100  H.  P. 


Reeiatance  Grid  xiaed  in  Cutler-Hammer 
Crane  Controllers 


Crane  Cab  equipped  with  Cutler-Hammer 
Control 


THE  CUTLER-HAMMER  MANUFACTURING  COMPANY  -  MILWAUKEE 

NEW  YORK  OFFICE:  Hudson  TcrailnaKM  Church  Street)  CHICAGO:  Monadnoek  Block  BOSTON:  17«  Federal  St. 
PITTSBUBGi  Farmera’  Bank  Bldg.  PACIFIC  COAST  AGENTS:  Otla  A  Squlrea.  Ill  New  Mantsaaery  St..  San  Franelaea 


Allen-Bradley 
Motor  Starters 


mean 


TYPE  E-1 

Siie  1  to  5  HorMpower,  220  volts 

Price*6“ 


Liberal  Quantity  Discounts 

We  Make  All  Sizes 


A  Merry  Christmas 

To  the  electrical  engineer  who  uses  them. 

“They  Cure  All  Motor-Starter  Troubles” 


Of  course  you  don’t  know  how  they  do  it ;  but  if  you 
will  write  to  us  we  will  tell  you. 

We  also  will  tell  you  what  some  large  users  say. 

We  will  send  ALLEN-BRADLEY  MOTOR  STARTERS 
on  trial,  to  any  point  in  the  United  States.  We  will 
pay  the  freight  both  ways,  if  returned. 

AMERICAN  ELECTRIC  FUSE  CO. 

Muskegon,  Michigan 


We  build  nothing  in  the  circuit  breaker  line  which  is  not  equipped 
with  a  coil  to  every  pole.  Other  manufacturers  will  build  this  kind  if 
you  ask  them  to,  but  we  are  the  only  people  who  add  the  interlocking 
feature,  which  is  the  last  touch  that  makes  perfection. 

Why  not  specify  CONDIT  and  get  the  right  circuit  breaker 
always  ? 

CONDIT  ELECTRICAL  MEG.  CO. 

BOSTON,  IVIASS.,  U.  S.  A.. 

,  AGENTS: 

New  York  City,  39  Cortjandt  St.  Portland,  Ore.,  McKay  Bldg.  Toronto,  Stair  Bldg. 

^iladelphia.  Pa.,  914  Filbert  St.  San  Francisco,  Cal.,  143  Second  St.  Chicago,  Ill.,  1428  Marquette  Bldg. 

Cleveland,  O.,  ^ii>3i2  Caxton  Bldg.  Pittsburg,  Pa.,  219  Lewis  Block.  St.  Paul,  Minn.,  185  E.  Fourth  St. 

Cincinnati.  Ohio,  Montreal,  Canada,  Spokane,  Wash.,  219  Jamison  Block 

811  First  National  Bank  Bldg.  814  Notre  Dame  St,  West 


Before  you  need  a  switchboard 

take  the  time  to  see  what  various  manufacturers  have  to  offer. 
We  invite  comparison  of  our  switchboards,  panel  boards,  steel 
cabinets,  cut-out  cabinets,  etc.,  with  those  offered  anywhere 
else.  Just  say  you  want  us  to  prove  our  claims  to  superiority 
— ^now  while  you  have  time. 

Eaton  Electric  Mfg.  Co. 

144  East  Erie  Street,  Chicago 
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Gooci  to  look  for  Better  to  find 

“DIAMOND  H“ 
SwitcKes  and  R.eceptacles 

The  kind  good  dealers  sell  and  good  buyers  demand. 

HART  MFG.  COMPANY 

HARTFORD,  CONN. 

New  York  Boston  Chicago  Denver  San  Francisco 
Toronto,  Ont.  London,  Eng. 


CUTLER-HAMMER  PUSH-BUTTON  SPECIALTIES 


Here  are  four  good  sellers.  Let  us  send 
^  you  our  booklet  describing  the  full  line  of 
■  Cutler-Hammer  Push-Button  Pendent 
I  Switches,  Surface  Switches  and  Sockets, 
n  Made  of  porcelain — plain,  white  and 
I  colored. 

^  THE  CUTLER-HAHNER  MFG.  CO. 

M11.WAVKCE. 

NEW  YORK:  Hudson  Terminal,  5«  Church  St. 
CHICAGO:  Monadnock  Block 
PITTSBURG:  Farmers*  Bank  Bldg. 
er)  BOSTON:  176  Federal  St 

ELECTRICAL  CODE 


No.  7100  No.  7101 

Push  Button  Molding  Switclus  3 
(With  labtl  holdtr)  (Without  labtl  hoUUr) 

STANDARD 


Prevent  leakage,  short  circuits  and  tree  grounds 

Made  of  Malleable  Iron  with  double 
petticoat  insulator  and  porcelain 
bushing.  Always  in  upright  position 
regardless  of  slant  of  tree.  a 

style  A  takes  wire  up  to  No.  00  s 

Style  B  takes  wires  up  to  and  Includlna  No.  0000  V 

High  Tension  Electrical  Specialty  Co. 

NEWXON.  \dASS. 


PRATT  GALVANIZED  CONDUIT 
OUTLET  BOXES  AND  COVERS 


I  Whirligig 


ol  Time 


goes  ’round  and  ’round. 
Here  we  are  again,  at  the 
41  season  when  all  the  world 

^  makes  good  resolutions 

for  the  New  Year.  If  you  resolve  to  do  all 
your  conduit  work  with 

Bossert  Drawn  Steel  Boxes 

you  will  do  yourself  a  good  turn.  You  can 
meet  your  competitors’  figures,  and  also  turn 
a  good  profit  on  your 
work, because  Bossert 
Boxes  time — 

The  sample  will 
show 

ITr^V^  for 

Bossert  Electric 
Construction  Co. 


Approved  by  lh«  Undprwrttprs 

Pprfpot  Ground 

Coatino  Doop  Not  Chip  ON 


Easy  Cloan  Kiiooli*Outs 
Labor>S«vlna  Covoro 
Norfoot  In  Cwory  Dotall 


Sand  for  Cataloguo 


The  Pratt  Chuck  Co. 

Frankfort,  N.  Y. 


CONDUIT  BOXES 


UNION 


SECTIONAL 


No.  1 60. — For  Push  Button,  Rotary 
Rectangular  Base  Switches 

MADE  PROM  If-QAUQB  STAMPED  STEEL 
SUPERIOR  TO  CAST  IRON  BOXES 

t*Oanc  Boa  Enables  you  to  meet  the  demands  for  any  Gang  Box 

Patontod  April  1. 1907  by  building  up  with  spacers  from  a  2-Gang  in  the 

same  manner  as  the  spacers  are  inserted  in  our  type  “AA”  Switch  Box.  All  you  need  carry  in  stock  to  meet 
all  requiiements  are  2-Gang  Boxes  and  spacers. 

.OL.-ANUPACTURERS  CHICAGO  FUSE  WIRE  &  MFG.  CO.  ■”''cmc5So‘'“’  “NEivTo'Slf’ 


3-Qang  Boa  made  from  S-Qanc  and 
Spacer.  Patented  April  t,  1907 


All-in-One 
Ground  Clamps 

Reduce  your  stock  to 
three  sixes.  Fitting 
from  to  3  in.  pipe. 
Easily  applied.  Low 
in  price. 


Type  “L” 
‘  Bendhicks 


Send  for  Complete  Bul¬ 
letins  and  Samples 


FAIRMOUNT 
Electric  and 
Mfg.  Co. 

PHILADELPHIA,  PA 


The  new  Short  Ell  Conduit 
Fitting,  with  weatherproof 
capped  opening  to  allow  easy 
passage  of  wires  around  the 
sharp  angle. 


The  BcstVermost 


It  Pays  to  Get  the  Best  from 

Edward  Bonvllle 

P.  0.  Ijsk  l«24.  Fair  Haven.  Vcnaoat 
Manufacturer  of  all  kinds  of 

SLATES  FOH  ELECTRICAL  PURPOSES 
All  Slaca  ol  Slate  Swltetaboarda 
last  IlMk  EsaasM  sad  BaiMalxad  Halakaa  la  lanaaal 


Hard  Porcelain 

For  Electrical  Speclaltfes 

IMPERIAL  PORCELAIN  WORKS 

TRENTON,  N.J. 


SLATE 


ELECnUCAL 

PURPOSES 


ELECTRICAL  WORLD. 


27 


Electrical  Porcelain 


is  our  specialty,  but  the  high  quality  of  our  porcelain 
specialties  goes  farther  than  the  quality  of  the  porce¬ 
lain.  Every  detail  is  right — we  know  what  electrical 
workers  want. 

It’s  all  in  our  Catalog  3.  Write  for  a  copy. 

E.  H.  FREEVIA.N  EEEC.  CO. 

New  York  TRENTON.  N.  J.  Chicago 


IT  LOCKS  TO  THE  SOCKET 
THE  KEY’S  IN  YOUR  POCKET 

I  It  saves  lamps  from 

accident  and  theft.  mUjts 

Protector  “L” 

Lamp  Guard 

Ask  for  prices  and  sample.  \  n\ 

Crescent  Company  1^ 

103  W.  Adams  St.,  Chicago,  Ill. 

Write  Now 


TRADE 


MARK 


Hartford  Porcelain 

THE  BEST  THAT  CAN  BE  MADE  J 
The  Hartford  Faience  Co. 

HARTFORD.  CONN. 


«i  Insulated 
Staples 


r  PAT.  JULY  1904. 

Boston,  ttm’mm 


CXACT  Size 

3^6  Sommor  oti 


The  Hardest  Jobs 


of  wiring  are  made  easy  by  the  Hargrave 
Command  Lever  Wire  Cutter.  Built  for  work, 
not  for  looks,  may  we  send  OUR  CATALOG! 
Send  four  cents  to  corer  postsg& 

The  Cincinnati  Tool  Ca, 
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Frink’s  Show-Window  Reflectors 
Frink’s  Show-Case  Refiectors  , 
Frink’s  Church  Reflectors 
Frink’s  Tungsten  Clusters 
Frink’s  Special  Reflectors 
Frinklets  with  Twin  Sockets 


Gillinder  &  Sons,  Inc 

PHILADELPHIA 

SHOWROOMS:  NBW  YORK.  42  Wwt  BnMtdwmy 
BOSTON.  67  Channcy  Street 
CHICAGO,  160  Sute  Street 
PHILADELPHIA.  839  Market  Street 


I.  P.  FRINK 


551  PEARL  STREET 


NEW  YORK 


Revive  Prosperity 

bv  cAiryin^  our  new  line 
cl  low  priced,  attractive 
electrolieii. 

They  will  sell  rapidly  under 
present  business  conditions, 
and  keep  up  current  con¬ 
sumption. 

(f  you  already  have  our 
catalog,  write  for  illustra¬ 
tions  and  quotations  of  this 
new  line  —  it's  a  money 
maker. 

The  Coodwln  &  Klntz  Co. 

station  C 
Wlastcd.  Coaoi 


THE 

NEW 

RECO 

nASHER 


Slatplcst. 

StroBoest. 

and  only  Electric  Sloa  Flaskcr  In  tkc  World  that  Is  tree 
Irom  tronblcaomc  parts. 

Write  for  Illustrated  Adlet.  Sent  to  any  part  of  the  world  free. 

REYNOLDS  ELECTRIC  FLASHER  MFC.  CO. 

Lanest  Manufacturers  of  Flashers  in  the  World 

191- IM  Flitb  Avcaac  Cbleago.  U.  8.  A. 


PORCELAIN  SPECIALTIES 


THE  STAR  PORCELAIN  COMPANY 

TRENTON.  N.  i. 


Jaeger  Miniature  Lamp  Mfg.  Co.,  ni^mPc'n 

Maoefaetnrsrs  of  a  coeaplete  line  of 

TANTALUM  «d  CARBON 

MINIATURE  LAMPS 

and  Electric  Novelties 


LAMP  COLORING 

AND 

WEATHERPROOF  COLORING 


THE  ELECTRIC  MOTOR  A  EQUIPMENT  CO. 
Nawark,  N.  J. 


WB  ARB  SPECIALISTS  IN  THE  MANUFACTURE  OP 

TUNGSTEN 

MINIATURE,  LOW  VOLTAGE 

AND 

AUTOMOBILE  LAMPS 

W rit0  for  Illustratod  Catalog  oud  Prior  List 
The  Sterlins  Electrical  Mfs.  Co.  Warren,  Ohio 
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0PALl3X=OPALl3X=OPflLUX 

The  Highest  Development  in  . 

a  n*'». 

.  -.4. 

SHADES  and  REFLECTORS 

Used  with  Tungsten-Tantalum-Carbon  Lamps 

OPALUX 

The  Last  Word  in  Illumination 

IF  you  are  interested  in  effective,  efficient  illumination,  write  us  for  information 

"  CUmtnil  264-270  rm  Ave 


ELECTRICAL  SUPPLIES 


CHICAGO 


Gusoranteed  to  stand  up  equsJ  to 
any  Dry  Battery  on  the  nmrket 
for  ignition  work-  Three  sizes. 

Our  guarantee  means,  we  will 
CREDIT  account,  REPLACE 
batteries  or  REFUND  amount 
paid  for  the  batteries,  including 
transportation  charges,  if  they 
do  not  prove  satisfactory. 

Manhattan  Eie^cal  Supply  Co. 


17  Park  P1m« 

110  Waat  42<i  Straat 
NEWIYORK 


ISS  Fifth  Awmamm 
CHICAGO 


POLISH  FREE! 

The  easily  applied,  quick  shining  non-deterio¬ 
rating  U.  S.  Metal  Polish.  Write  for  a  liberal 
free  sample.  3-oz  box  10c.  5 -lb.  pail  $1.00. 
Highest  award  Chicago,  ’93.  St.  Louis,  '04. 
Agents  and  dealers  everywhere. 

GEO.  W.  HOFFMAN.  Manufacturer. 
295  E.  Washington  Street.  Indianapolis.  Ind.  4 


High-grade  electric  signs  and  letters. 
Porcelain  or  japan  enameled  steel  construc¬ 
tions. 

Catalogue  and  supplementary  bulletins  on 
request. 

Quick  and  efficient  service. 


Haller  Sign  Works,  Inc.  ^chicago^ux** 


Z'  ^  ' — 

Q 

^  Special  Work  in  Porcelain 

is  a  specialty  with  us.  We  are 
afraid  of  neither  intricate  nor  large 

pieces.  Why  not  send  a  sketch 
and  let  us  estimate  on  your  work? 

w 

Thi  Coloiial  Sign  &  iRsilator  Co.,  Akron,  Oklo 
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“JUST”  TUNGSTEN  LAMP 

“MAIHC  IN  GERMANY  ** 


25  c.  p.  to  luu  c.  p. 

lOO  to  125  ▼oltsf  also  200  to  250  volt  lamps. 
Prompt  Delivery.  Write  for  ParticoUrs 

Sol*  lUpraMoatiYW  for  Amoriean  Conttaoat: 

THE  ELECTRICAL  ACCESSARIES  CO. 

1135  Broadway*  New  York 


lOO 


Now  Is  the  Time  to  Buy 

Renewed  Electric  Lamps  made  by  a  factory 
that  is  NOT  IN  THE  TRUST.  We  do  not 
etch  our  lamps  "RENEWED,”  neither  do 
we  hold  you  to  re-sale  schedule  of  prices, 
both  of  which  conditions  are  required  by 
the  Trust  Renew  Factories.  We  have  closed 
contracts  for  over  two  million  burnt  out  lamps 
for  1908  and  CAN  FILL  ORDERS 
PROMPTLY.  fVri$0  f»r  pfieu  attd  Trust  Cmrtsums. 

Hlll-Wrlght  Electric  Co. 

lOS-107  Rcadc  St.,  Now  York  City 


“WOLFRAM** 

THE  BEST 

TUNGSTEN 

.  HlGH-EFFIClENCY 

L.A.N4PS 


P.H.  KLEIN,  Jr.  CO. 

110  Uberty  St.  NEW  YORK 


Can  be  safely  shipped  even 
In  small  lots 


■I 

m  simji — ” 

ii 


To  the  Trade 


We  manufacture  ate  lamps  of  any  design. 

We  make  parts  for  any  arc  lamp  that  has 
ever  been  manufactured  —  imported  or 
domestic. 

Experimental,  machine  and  die  work  of  every 
description. 

Our  long  experience  in  electrical  and  me¬ 
chanical  work  enables  us  to  do  high-class  work. 
Samples  of  our  die  woik  sent  on  application. 
Also  stamping  for  armatures  and  transformers. 

Geo.  Mendel  Electrie  Mfg.  Co. 

S28  7th  Avenue.  New  York  City 


QUEEN  a^civie:  arc 

Ttie  Greatest  Current  Saver 
The  Greatest  Llgtit  Producer 


QUEEN 


Inc.,  Phlladelplila 


COMPLETE  PLANTS  FOR  THE 

MANUFACniRE  and  RENEWAL  of  INCANDESCENT  LAMPS 

(Expert,  to  the  Urgent  companiea  tince  1891) 

Central  Station  Lamp  Testing  made  macdcable  by 
our  Standard  Photometer.  Send  mr  Catalogues 

DWYER  MACHINE  CO.,  LYNN.  MASS. 


BAY  STATE  LAMB  CO. 

Incandescent  Lamps 


Of  AU  Kind. 


FMloriMi 

DANVERS.  MASS. 


136  LibMtT  StrMt 
NEW  YORK 


THE  COLONIAL  ELECTRIC  CO. 

WARREN,  O. 

WjM  STANDARD  INCANDESCENT  LAMPS, 
ALSO  HIGH  CANDLE-POWER  GEM. 
TANTALUMS  AND  TUNGSTEN  LAMPS 


We  manufacture  Incandescent  Lamp: 
of  all  kinds 

New  YorK  “S 
Ohio  Company 

WARREN.  OHIO 
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You  TaKe 
No  CKances 

of  imperfect  design,  workmanship  or 
material  when  you  purchase  the 

“STAVE  ” 

Arc 

-4  the  experimenting  has  been 
donA 

Itinil  give  you  just  as  good  results 
combed  100  in  series,  as  2  in  series, 
on  A.C.  or  D.C.  Circuits,  1 10  to  550 
volts 

Its  light  is  strongei,  clearer  and 
steadier  than  that  given  ^  three  or¬ 
dinary  enclosed  arcs.  Guaranteed 
for  a  year. 

Technical  data  and  prices  are 
waiting  for  YOU.  Will  you  have 
them? 


Stave  Electrieal  Company 

27  West  27tli  Street,  New  York 

CHICAGO  BSANCB:  1101  Monadnock  Block 


“ARCO” 

HIGHt  GRADE  P"  A  1}  110X1 Q 
IMPORTED  V>i/VJVI>wi>l  >3 

FOR  ENCLOSED  ARC  LAMPS 


Flame  Carbons 

FOR  ALL  MAKES  OF 

Flaming  Lamps 


The  Best,  the  Cheapest 
Commensurate  with 
the  Highest  Quality 


L.  E.  FRORUP  &  CO. 

Importers 

232-34  GREENWICH  ST.,  NEW  YORK 


c. 


The  Flaming  Are 

(With  Vertical  Carbons) 

“ALBA” 

(Yellow  and  White  Flame  Spreading  Over 
Large  Area) 


For 

AC. 

and 

D.  C. 

2  or  3  Lamps 
in  Series 

on  110  Volts 

1800-2700  c.  p. 

350-550  Watts 

17  Hours  Trim 


A 


“ALL  CORE”  CARBONS 

about  H"  and  f  1'*'  in  diam. 
Length,  about 

Arc  stays  in  same  position. 

Very  easy  aiid  convenient 
V  trimming. 

More  detailed  information  will  be 
given  you  by 

Charles  L  Kiewerf  Co. 

MILWAUKEE,  WIS. 

Sole  American  Distributors  of 

Siemens-Schuckert  Arc  Lamps 
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Operating  good  arcs  with¬ 
out  good  carbons  is  like 
operating  a  good  boiler 
with"  inferior  fuel 


Don’t  you  make  the  mistake 
of  burning  anything  but  the 
best  carbons. 

The  best  cost  no  nilirdltl;^^ 
inferior  grades,  and  the  best 


h 


ELECTRA 

Highest  Grade  Nuernberg 

CARBONS 


XJ  n  rr  "R 

JL  X  IX  X  9  X  X  J.  X  whiteness  of  light,  steadiness 

Soleimporter  of  light,  uniformity. 

11  Broadway  New  York  Big  stock.  Prompt  delivery. 


V 


4 


1906 


1907 


1908 


1909 


Three  Years’  Sales 

on  the  American  market  prove 
the  everlasting  superiority  of 
of  “Excello”  Flaming  Arc 
Lamps  and  explain  why  they  are 

“Seen  Everywhere” 

“Sunray”  for  outdoors. 

■  '  .  “Pearl  White”  for  indoors. 

Write  for  new  catalogue. 

,^xcello  Arc  Lamp  Compan:^ 


Cl&icatfo  Br»ncK 

118-132  West  Jackson  Boulevard 


30-32  East  20th  St.,  New  YorK 
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You’ll  be  in  good  company  | 


if  you  buy 


A-B  ARC 


They  go  to  more  Central 
Stations  than  does  any 
other  arc  lamp  we  know. 
The  reason  is  obvious — 
the  lamp's  lasting  beauty 
of  finish  and  design,  the 
simple  3ret  efficient  and 
sturdy  mechanism,  the 
long  carbon  life,  the 
steady  silent  .operation, 
the  white  light — all  these 
weigh  heavily  with  careful 
buyers.  See  the  bulletins. 


.^MllllllllllllllllllllllllllllllllllllllllllllllllllllltllllllllllllV/^ 

1  Cold  Weather  Sells  i 

1  The  Heating  Pads  1 

Many  people  use  an 
Electric  Heating  Pad 
practically  every 
night  through  the 
winter  to  warm  up 
the  bed-clothes  before 
retiring.  Then  too, 
the  cold  wet  season  — 

aggrevates  ills,  like  = 

neuralgia,  that  the  = 

heating  pad  does  so  ^ 

much  to  relieve.  Alto¬ 
gether  the  time  is  now 
at  hand  when  these 
articles  can  be  most 
readily  introduced. 

S  The  stations  that 

^  begin  early  will  get 

S  the  revenue  from 

S  them  all  winter. 

=  Remember  Simplex  Pads  have  given  the  best 
S  satisfaction  for  years. 


The  Adams-Bagnall  Electric  Company  = 


New  York  Office:  CLrCVCL.AND  Chicago  Office: 

143  LIBERTY  ST.  OHIO  303  DEARBORN  ST. 

R.  E.  T.  PRINGLE  CO.,  Ltd..  Montreal.  P.  Q..  Canada 


I  I 

=  CAMBR1EX3E  MASS.  = 

Monadnock  Building.  •  CHICAGO 


POLAR  FLAMING  ARCS 

Burn  20  Hours  on  One  Trim 

The  Most  Reliable  Lamp  'Made 

Winner  of  Many  Competitive  Tests 


FOX  BROS.  &  CO. 


126-130  LAFAYETTE  STREET 

NEW  YORK 


WESTERN  AGENTS  I  F.  B.  BADT  &  CO..  1504  MONADNOCK  BLOCK.  CHICAGO. 


I 


«aa5:Jl5»»ce^  Write 

P'«eUw|,»|, 


f 
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SIX  MILLION 
PEOPLE 


in  tKis  country  are  yearly 
concerned  witH  tKe  per¬ 
sonal  problem  of  Kow  to 
^et  well  or  Keep  well. 

TUBERCULOSIS 

is  one  of  our  most  dreaded 
adversaries. 


WILL  YOU 


grasp  this  opportunity 
to  read  a  book  which 
])resents  a  solution  of  the  problem  of  Tuberculosis 
in  the  UNITED  STATEvS  ? 


ir  YOU  WILL  r ' -I 

to  your  address,  postage  prepaid,  one  copy  of 

Electricity  in  Health  and  Disease 

By  Dr.  S.  H.  Monall 

“A  Treatise  of  Authentic  Facts  for  General  Readers  An  Account 
of  the  Principal  Diseases  Benefited  by  Electricity.”  ,LS3  pages 
.30  plates. 


Other  Books  Worthy  of  Your  Attention 

Alternating  Current  Phenomena 

By  C.  P.  STEINMETZ 

A  new  and  thorouRhly  revised  edition  of  this  standard  worV. 

768  Pages  262  Illustrations  $5.M  Net 

Water  Power  Engineering 

By  D.  W.  MEAD 

The  best  treatise  on  an  engineering  subject  yet  published. 

803  Pages  413  Illustrations  $6.04  Net 

Electrical  Illuminating  Engineering 

By  WM.  E.  BARROWS 

A  new,  authoritative  and  valuable  work  for  engineers. 

22t  Pages  135  Illustrations  $2.M  Net 

Problems  in  Electrical  Engineering 

By  W.  V.  LYON 

Graded  to  be  suitable  for  use  in  all  engineering  classes. 

209  Pages  1226  Problems  $1.50  Net 

Switchboards 

By  WILLIAM  BAXTER.  Jr. 

Treats  of  boards  for  Power,  Light  and  Railway  Service. 

192  Pages  85  Illustrations  $1.54  Net 

Electrical  Contracting 

By  L.  J.  AUERBACHER 

Shop  System.  Estimating,  Wiring,  Construction,  Methods 
and  Hints  on  Getting  Business. 

160  Pages  225  Illustrations  $2.00  Net 

McGraw  PublisHin^  Company 

BooK  Department 

239  West  39th  St.  NEW  YORK 
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American 


Bell  Telephone 
Company 


135  Milk  street 


Boeton,  MaM. 


Electrical  Engineering 
Without  Mathematics 

By  C.  P.  STEINMETZ. 

The  everyday  problems  of  the  electric¬ 
al  engineer,  stripped  of  confusing  verbi¬ 
age  and  mathematical  pitfalls. 

The  most’  intricate  and  most  frequent 
of  electrical  problems  are  simplified  for 
the  benefit  alike  of  the  student'  and  the 
experienced  electrical  engineer.  Every 
possible  feature  of  every  system  of 
Generation,  Distribution,  Transmission, 
Operation,  Railroading,  Lighting  and 
Lightning  Protection  is  treated  with  won¬ 
derful  thoroughness  and  pracrical  sim¬ 
plicity,  without  the  use  of  mathematics. 

‘‘General  Lectures  on 
Electrical  Engineering” 

By  Charles  P.  Steinmetz,  A.M.,  Ph.D.,  a;? 
pages,  6t9  inches,  cloth,  gilt  top,  with  48 
illustrative  diagrams  and  portrait,  handtinted. 
Indispensable  to  the  student  handicapped  by 
lack  of  college  training.  Like  a  consulting 
expert  to  the  engineer.  Edited  by  J.  LeRoy 
H^den. 

Price,  $a.oo  postpaid. 

302  Stale  Street,  Schenectady,  N.  Y. 


An  isolated  plant 
sent  ready  for  worK 

We  make  these  gas  engine  driven  lighting  and  power  plants  for  every 
—  - —  service — send  them  ready  for 

1  *  work.  The  plant  here  shown 

n  nlilaRr  furnish  light  and  power 

I  for  pumping,  vacuum  cleaning, 

1  i  includes  gas  engine, 

generator,  compressor,  vacuuni 

\  '  Trebert  Gas  Engine  Co. 

33  FORD  STREET  ROCHESTER 


Ea-stern  Branch:  B.  H.  BIRNEY,  Mgr.,  205  W.  S5th;St.. 
New  York.  Rej).  for  Mass.:  ARTHUR  P.  HOMER  220 
Devonshire  St.,  Boston.  Live  Agents  Wanted. 


out  of  your  load  curve  with 

Twentieth  Centary^^ 

Vacuum  Cleani  g  Apparatus.  It  will  help  you  build 
up  a  profitable  day  lo  d.  Simple.t>  most  powerful 
and  durable  cleanin£  device  on  the  market.  Descrip¬ 
tive  booklet  and  details  of  our  proposition  are  waiting 
f(tf  you.  W ill  you  have  them  ? 

The  National  Vacoom  Cleaning  Co. 

Dayton,  Ohio,  USA. 


Attention  is  invited  to  the  one  horse-power  vertical 
motor  driven  Spencer  Turbine  Cleaner  Company’s  outfit 
which  has  a  large  sale  for  small  and  medium-sized  resi¬ 
dences.  It  will  be  noticed  that  this  machine  is  neither 
a  portable  cleaner  nor  a  toy.  It  consists  of  a  vertical 
air  turbine  which  acts  as  a  powerful  air  purim  to  the 
shaft  of  which  is  coupled  the  armature  shaft  of  an  elec¬ 
tric  motor.  There  are  consequently  no  belts  or  gears, 
nor  no  resultant  noise  and  trouble. 

This  machine  is  designed  to  be  installed  in  the  base¬ 
ment  of  a  residence  with  a  2-inch  riser  pipe  going  up 
through  the  building  and  an  inlet  valve  on  each  floor. 
Thorough  cleaning  is  guaranteed  at  the  end  of  a  50-foot 
hose  when  connected  to  any  inlet  valve  in  the  vacuum 
piping  system  in  the  house.  This  permits  all  the  dust 
and  dirt  to  be  carried  down  and  deposited  in  the  dirt 
receiving  pans  in  the  machine,  while  the  foul  air  and 
germs  resultant  from  any  cleaning  by  suction  are  car¬ 
ried  to  a  chimney  or  sewer  by  a  pipe  from  the  lower 
opening  in  the  turbine.  It  will  be  appreciated  that  this 
is  a  far  more  sanitary  method  than  to  exhaust  the  germ¬ 
laden  air  directly  back  into  the  room  that  is  being 
cleaned. 

We  manufacture  and  can  ship  reasonably  promptly 
a  complete  line  of  vertical,  direct  driven  turbine  cleaners 
from  one  horse-power  to  thirty  horse-power  inclusive, 
and  you  can  easily  find  by  investigation  that  we  build  the 
most  efficient,  simple  and  successful  vacuum  cleaning 
apparatus  on  the  market. 

Vacuum  cleaning  apparatus  has  come  to  stay  and  the 
best  machine  is  ^ing  to  win  out.  the  same  as  in  any 
other  business.  We  can  convince  you  that  we  have  the 
best  machine  if  you  are  willing  to  look  into  the  matter. 

Over  ninety  per  cent,  of  the  machines  that  we  manu¬ 
facture  are  equipped  with  electric  motors.  This  means 
that  we  get  one  profit  when  we  sell  the  apparatus, 
while  the  central  station  gets  a  profit  twelve  times 
yearly.  Under  the  circumstances  you  may  be  inter¬ 
ested  in  our  mutual  benefit  proposition.  If  so,  write  us. 


Sweeping  Claims 


Theie  is  but  one  successful 
s)rstem  of  applying  electricity 
to  the  problem  of  cleaning  in 
small  and  moderate  resi¬ 
dences,  and  that  system  is 
embodied  only  in  the 


Electric  Suction 
Sweeper 


It  sweeps  by  power  and  cleans 
by  suction — nothing  escapes 
it.  Bound  -  to  -  be  -  popular 
outfit. 


Liberal  Discoanta  to  Dealere 


THE  ELECTRIC 
SUCTION  SWEEPER  CO. 
NEW  BERLIN.  OHIO 


The  Spencer  Turbine  Cleaner  Co 

Principal  Office  and  Factory: 
Hartford,  Conn. 

New  York  Office:  Metropolitan  Tower,  No.  1  Madison  Are. 
AGENCIES  IN  ALL  LARGE  CITIES. 


There  are  readers  of  the 


ELECTRICAL  WORLD 


in  every  country  where  there  is  any 
electrical  development. 

These  people  read  the  advertisements 
in  the  Electrical  World  to  learn  of 
the  latest  and  best  American  devices 
and  apparatus. 

They  are  buyers  whose  trade  is  well 
worth  securing. 

The  second  issue  of  the  Electrical 
World  in  each  month  is  a  Special  Ex¬ 
port  Issue.  The  next  is  to  be  dated 
January  7,  1909  and  cuts  and  copy  are 
wanted  for  this  number  by  December 


29th.  Use  a  full  page  in  this  Export 
Issue  and  try  for  your  share  of  export 


SOLDERING 


in  telephone,  electric,  automobile  and  general  manufacturing 
plants,  plumbing  and  in  hundreds  of  industrial  pursuits,  such 
as  canneries  and  dairies,  is  best  accompPshed  with  Vulcan 
Oectrkally  Self-Heated  Soldering  Tools. 

ELECTRIC  HEATING  COMPANY 

73  West  Jackson  Boulevard,  CHiaGO 


“OPALUX*’  Glass  Reflectors 

“OPALUX”  Tungsten  Fixtures 

Everybody  using  Tungsten  Lamps  is  demanding  artistic  as 
well  as  efficient  Reflectors,  and  ])roper  Fixtures  at  reasonable 
cost. 

In“Opalux”Glass  Reflectors  and ‘'Opalux”  Tungsten  Fixtures 
this  demand  is  met.  “Opalux”  Reflectors  possess  every  essen¬ 
tial  requisite  for  perfect  high  efficiency  illumination. 

.  •  -  '  Its  photometric  curve,  as  tested 

by  the  Electric  Testing  Laborato- 
ries  of  New' York,  shows  that  its 
m  reflection  of  the  light  will  give 

jw  \wi greater  efficiency  of  illumination 
Th  m  than  any  other  form  of  glassware, 

lilt  appearance  it  is  such  a  beau- 

llu  ilW  white  it  has  been  pro- 

nounced  a  perfect  blending  .of  art 
~  and  science.  It  lepresents  me- 
.........  ....  -  chanical  stability;  does  not  gather 

Style  S  Opalux  Reflector  dust,  presents  a  perfectly  smooth 
patented  surface  inside  and  out,  is  easily  cleaned,  and  can  be 
sold  within  reasonable  limits  of  cost.  In  fact,  it  is  a  reflector 
that  w’ill  quickly  w’in  the  lead  wherev'er  it  is  seen. 

A  new  and  exclusive  line  of  Fixtures  which  are  most  practi¬ 
cal  for  commercial  use  and  artistic  as  well,  have  also  been 
developed  for  use  w'ith  “  Opalux  ”  Reflectors,  and,  most  impor¬ 
tant  of  all,  they  are  durable  and  harmonize,  with  all  styles  of 
decoration. 

Send  at  once  for  our  new  booklet  O  which  fully  describes 
and  illustrates  “  Opalux  ”  Reflectors  and  Fixtures,  and  gives 
complete  pi  ices  of  the  various  styles  we  can  furnish. 

PETTINGELL-ANDREWS  COMPANY 
156  Pearl  Street 

BOSTON,  MASS. 


Vibration,  the  cure 

for  so  many  ailments,  has  offered  to  Central 
Stations  and  Electrical  Supply  Dealers  a 
new  field  of  profit.  Cultivate  this  field  to 
the  limit  by  handling  the  one  big  vibrator 
success — the 

American  Vibrator 

The  only  one  having  the  true  rotary  move¬ 
ment,  which  is  so  vastly  superior  to  the 
lateral  or  the  percussion  movement  common 
to  all  others.  Weighs  but  40  ounces,  can  be 
carried  in  the  pocket.  For  A.  C.  and  D.  C. 

Sent  on  1 5  days’  trial.  See  us  also  for  Elec¬ 
tric  Railway  Lighting  and  Mine  Supplies. 

Southern  Illinois  Electric  Co. 

508  Missouri  Avenue  East  St.  Louis,  Illinois 


Shelton 
Vibrators  ami 
Hair-Dryers 

will  help  you  sell  current.  Both  the  vibrator  and  the  portable 
hair-drytr  have  been  highly  perjected  and  proven  satisfactory  in 
use.  Vt  e  want  to  work  na^  in  hand  with  central-station  nien . 
and  will  make  an  attractive  proposition. 


WRITE  US  FOR  QATALOG  AND  DETAILS 


Electric 


6102Af/a5  Blk 
CHICAGO, 
V.  S.  A. 


EDISON 


PRIMARY 


^  ■  You  need  buy  a  set  of  Edison 

^  m  B  I  cells  but  once — after  that  you 

^  M  ■  set  Edison  service  at  naerely 

I  the  cost  of  Edison  renewals. 

_  ,  ^  Edison  Primary  Batteries  will 

BAl  I  ERIEO  answer  every  electrical  pur- 


pose. 

Write  for  information  covering  your  need. 

Edison  Manufacturing  Company  V 

Victoria  Road,  Willesden.  London,  N  W. 


iWARDLEONAR 


RHEOSTATS  - ^FOR  ALL  PURPOSES. 

THE  STANDARD  OF  THE  WORLD  FOR  THE  PAST  18  YEARS. 

WABD  LEONARD  ELECTRIC  CO..  Bronxvlllc.  New  York 


Beniamin 

Tungsten 

Adtpler 

No.19 


lisIPriee 


Write 

42W.Jiek8en 

Chieaga 
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The  Improved  Type  H  Transformer 

The  first  Improved  Type  H  Transformer  was  an  invention — 
an  ori^^inal — neither  a  copy  nor  an  imitation. 

Two  years  in  the  shop — before  commercial  exploitation — building 
up,  testing,  tearing  down,  perfecting  details  and  rebuilding — time 
after  time — finally  resulted  in  the  Improved  Type  H  Transformer. 

Roughly  outlined,  the  change  consisted  of  combining 
both  sets  of  coils  on  one  leg  of  the  rectangular  core  of 
the  Type  H,  splitting  the  core  into  four  flat  rectangles  and 
swinging  them  apart  at  right  angles  to  each  other. 

Some  of  the  improvements  resulting  were  a  simpler 
winding — a  shorter  magnetic  circuit — a  sturdier  form — 
better  efficiencies. 

The  retained  Type  H  features  were  those  inherent  in 
the  best  core  type  design  as  developed,  perfected  and 
exploited  during  eighteen  years’  experience  and  established 
by  ten  years  of  successful  application. 

Then  followed  adjustments  in  production  facilities  and  a  few  im¬ 
portant  installations.  One  of  the  earliest  and  the  most  notable  instal¬ 
lation  was  for  the  Jamestown  Exposition,  furnishing  all  of  its  lighting 
and  power  service  continuously  for  many  months  with  a  perfect  service 
record  and  no  aging. 

In  September,  1907,  was  published  formal  announcement  of  the  Im¬ 
proved  Type  H  Transformer.  Already  hundreds  were  in  use.  Since 
then  thousands  have  been  installed. 

To-day,  40,000  Improved  Type  H  Transformers,  installed  and  in 
operation,  give  ample  demonstration  of  the  success  of  the  distributed 
core  type  construction  of  Type  H  Transformers. 

The  original  distributed  core  Type  H  transformer  is  now  accepted  as 
a  model  for  transformers  of  small  capacity  for  commercial  service. 

“The  History  of  Transformer  Development 
is  the  History  of  the  Type  H  Transformer” 

Decidedly  interesting  facts  are  given  in  “  the  new  data  on  the  Improved  Type  II  Transformer”  furnished  on  request. 
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Sales  Offices  in 


All  Large  Cities 


J 


How  many  of  your 


General  Electric  Cbn^ny 

Schenectady,  New  York 

New  York  Office  :  30  Church  Street  i98s 


lighting  customers 


are  using  a  ^ 
Coffee  Percolator? 


The  use  of  this  Percolator  for  only 
ten  minutes,  once  a  day,  is  equiv¬ 
alent  to  one  lamp  hour  (16  c.  p.). 

If  you  have  1000  customers. 
each  one  usinj^  a  GE  Percolator  M 

ten  minutes  each  morning,  it 
means  exactly  the  same 

to  you  as  if  they  were  ^ 

using  1000  16  c.  p.  t 

lamps,  burning  from  7  .  - 

to  8  A.  M. 

Each  Percolator 
])laced  on  trial  in  a 

residence  invariably  means  a  sale.  It  in¬ 
creases  your  light  load  because  it  is  used  at 
least  once  a  day,  if  not  two  or  three  times 
a  dav. 


Copyright,  1908,  by  General  Electric  Co. 


This  new  Percolator  is 
household  devices  ever 

< - ^ 

standard 

Specifications 

G  pints — 4  cups  of  coffee — 400 
watts. 

3  pints — 8  cups  of  coffee — 500 
watts. 

4  pints — 11  cups  of  coffee — 500 
watts. 

STANDARD  FINISH  NICKEL.  ' 

SPECIAL  FINISHES  TO  ORDER. 


one  of  the  best  current-consuming 
placed  in  the  hands  of  the  Central 
Station  Solicitor. 

The  Quick  Acting  Pump 

sprays  hot  water  on  the  coffee  one  minute  after 
applying  electric  heat  to  cold  water. 

Handsome  Appearance 

The  fine  nickel  finish  harmonizes  with  other  table 
furnishings,  and  the  Percolator  is  not  out  of  place  in 
the  most  luxurious  surroundings. 

The  Popular  Price  of  This  Percolator 

makes  it  appeal  to  all  users  of  electric  light. 
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ELECTRICAL  WORLD. 


P  &  S  No.  3000 

Each  switch  is  inspected  and 
operated  with  the  current  on 
before  we  shi])  them  to  you. 
This  care  saves  you  time, 
monev  and  annovance. 


Insulated  Wires  and  Cables 


National  Code 


sueMstfully 


National  Code  Standard  Approved) 

When  fuse  blows 
there  is  no  possi¬ 
bility  of  the  escape 
of  molten  fuse 
metal.  The  large 
vent  holes  provide 
for  the  proper 
escape  of  gas. 

Always  specify  WEBER  Accept  no  substitutes 

For  sale  by  1 

aALL  JOBBERS  OF  ELECTRICAL  SUPPLIES 

lENRY  D.  Sears,  General  Sales  Agent.  131  State  St.,  Boston,  Mass. 


No  outside  lump  of 
solder  to  prevent 
])roper  bottoming 
of  plug  in  cutout. 

No  possibility  of 
either  cap  or  screw- 
shell  turning  or 
becoming  loose. 


Hudson  Tsrmlnal 
80  Churoh  St. 
NEW  YORK 


W.  R.  BRIXEY 


WatMfi  Inaulatad  Wira  Co.  Railway  Exohanga,  CMoas*.  >»' 


WIRE  AND  CABLES 


Rabbar-Iaaulatad  Wira  aad  Load- 
Covared  Cabiaa  for  aay  aarrlca. 

STANDAM  UNOEINROUND  CABLE  COMPANY 

Now  York,  Boatoa.  Chicago,  St.  Louia  Pittabarg. 
Philadalphia.  Saa  Franciaco,  Cal.,  Atlaata.  Ga.. 

Loa  Angalaa,  Cal. 


T  have  so  many  good  points 

■  ■  *  tied  up  in  the  one  thinjg  it 

jj  will  pay  you  to  look  into 

'  }j  their  makeup  and  price. 

We  make  all  kinds  and 
'  H ;  sizes  for  Panel  Cut  Outs, 

■  Plug  Cut  Outs  and  Panel- 

-■  ettes.  Our  monthly  bul- 

*  letin,  “Paistery,"  tells  all 

'  about  the  new  good  things. 

'  ^  Do  you  get  it  ?  Let  us 

Catalog  No.  4162. 

H.  T.  PAISTE  CO.,  PhUadelpbia,  Pa. 

New  York  Boaton  Ckleago  3 


INSULATION  IS 


POLICY 


PIttsbargb 

Pa. 


The  Sterling  Varnish  Co. 

Pioneera  in  tha  Electrical  Field 


Manchester 

Eng. 


You  insure  your  machinery  and  supplies  against  destruction  by  firce 
Such  insurance  may  some  time  save  you  money. 

Do  you  insure  them  against  poor  quality?  Such  insurance  always 
saves  you  money. 

Our  acceptance  tests  make  this  possible. 


e:l.e:cxrica.l.  xesxiimg  l.a.bora.xories 

SOtti  STREET  AND  EAST  END  AVENUE  NEW  YORK.  P 

ElactricAl  and  Photometric  Tests  of  Every  Descriptioo 

Don’t  tall  to  fee  oor  Exhibit  in  the  Foorth  Annul  Electrieal  Show,  CoUicaa,  Chiengo*  Jnn.  16-SO,  IMt 


